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ABSTRACT
ENVIRONMENTAL ATTITUDES OF COMMUNITY COLLEGE STUDENTS
CONCERNING AGE, GENDER, AND RACE
Robert W Fournier

Many studies have shown the mental, physical, and academic benefits of
environmental education to students. Equally important, environmental education can
develop our students into more environmentally minded citizens. However, we are
learning that most students are not receiving accurate environmental information while in
school, which may impact their attitudes toward the environment and subsequent actions
to protect it. Understanding current college-aged students' (Generation Z's) attitudes
toward the environment are critical as they are next in line to make political and business
decisions that will affect our planet. Using the New Ecological Paradigm Scale (NEP),
1,556 community college students were surveyed to determine their attitudes toward the
environment. This dissertation analyzed these secondary data to understand whether NEP
scores vary by student age (traditional, non-traditional), gender (male, female), and race
(White, Hispanic, Black, Asian American, Native American). Data were also analyzed to
determine if differences in attitudes exist among students enrolled in various science and
non-science courses. If individual groups of students have lower NEP scores, it will
allow the school to adjust their curriculum to increase and improve environmental content
delivered either as a standalone or in an interdisciplinary manner with other courses.
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CHAPTER 1
Introduction
Environmental concern officially became a critical part of the U.S. political
agenda when Congress passed the National Environmental Policy Act (1969), and the
U.S. celebrated the first Earth Day on April 22, 1970 (McCrea, 2006). While the
Environmental Education Act was also passed in 1970, teaching students about the
importance of our environment did not come to the fore until two decades later. In 1990,
the United States Congress passed the National Environmental Education Act and created
the National Environmental Education Foundation (NEEF) to increase and improve
environmental education in public schools.
These political moves reflect the overwhelming support adult Americans report
for teaching environmental education in schools. In the 1997 and 2000 NEEF/Roper
Surveys, most adult Americans (94% and 95% respectively) supported teaching
environmental studies in school. Adult Americans further agreed that environmental
education would help children build respect for people and places as well as increase
their involvement in the community (National Environmental Education Foundation and
Roper Starch Worldwide, 2001). Multiple studies have further validated that increasing
environmental education in the school curriculum can increase student achievement,
reduce absenteeism, and reduce student discipline problems (Bartosh, Tudor, Ferguson &
Taylor, 2006; Ernst & Monroe, 2004; Falco, 2004; Lieberman & Hoody, 1998).
Research also shows that students who receive environmental education in school engage
in more pro-environmental behaviors, including energy and water conservation,

1

recycling, and not littering, which are essential for the preservation of our planet
(Altbach, Reisberg, & Rumbley, 2009; Karpudewan, Ismail, & Roth, 2012; Thapa, 2001).
However, it is unclear whether this support for and evidence of the positive
effects of teaching environmental education topics has translated into action. About 40%
of those surveyed in 1997 and 2000 did not know if environmental education was
included in their local schools’ curriculum (National Environmental Education
Foundation and Roper Starch Worldwide, 2001; NEETF, 1997). Moreover, most
Americans believe they know more about the environment than they actually do. Eighty
percent of Americans believe incorrect information on environmental issues, and only
twelve percent can pass a basic quiz on energy. This level of knowledge was consistent
for all adult Americans, including those with major decision-making responsibilities,
including corporate board members, local officials, and governing officials (Coyle,
2005).
Understanding whether students are gaining critical knowledge about the
environment in school and their subsequent attitudes towards the environment is essential
for correcting growing environmental problems (e.g., extensive forest fires, elevated
carbon dioxide levels, and record-setting hurricanes). More environmentally aware
citizens will be better prepared to participate in the increasingly polarized political
conversations about climate change, sustainability, pollution, and habitat loss and to take
action. Moreover, according to Davis (1988), "today's children, even the wealthy ones,
are already in a world where environmental damage, social injustice, and appalling illhealth are major features of the global landscape and where future options for healthy,
just, and sustainable lives are already being foreclosed through current actions and
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lifestyles" (p. 142). Studies have shown that environmental education results in reduced
symptoms of ADHD, increased happiness, and better cardiovascular health in children
(Taylor, Kuo, Spencer & Blades, 2006). In other words, providing environmental education to
our younger citizens can help both them and the planet.
Purpose of the Study
The work described herein builds on the studies that have been done to examine
the environmental attitudes of school-aged children, college students, and the general
public (Albrecht, Bultena, Hoiberg, & Nowak, 1982; Dunlap, Liere, Mertig, & Jones,
2000; Manoli, Johnson, & Dunlap, 2007; Rideout, 2005; Schmidt, 2007). Specifically, it
uses quantitative methods and previously collected survey data on students’
environmental attitudes at a suburban community college in the northeast to analyze
whether environmental attitudes are related to demographics, including gender, age, race,
and course-taking patterns.
Several studies have been done previously to determine the environmental
attitudes of elementary, middle, and high school students (Dunlap, Schmidt, & Guerra,
2011; Erdogan, 2009; Petegem & Blieck, 2006; Stevenson et al., 2014; Twenge,
Campbell, & Freeman, 2012; Wu, 2012), college students (AlMenhali, Khalid & Iyanna,
2018; Dunlap & Gale, 1972; Kaiser, Wölfing & Fuhrer, 1999; Köse, SavranGencer,
Gezer, Erol & Bilen, 2011; Milfont & Gouveia, 2006; Uzun, Gilbertson, Keles &
Ratinen, 2019), as well as differences in attitudes by gender (Arnocky & Stroink, 2010;
Karpiak & Baril, 2008; Kim, Jeong & Hwang, 2013; Stern, Dietz & Kalof, 1993;
Vicente-Molina, Fernández-Sáinz&Izagirre-Olaizola, 2013; Zelezny, Chua & Aldrich,
2000) and race (Bullard, 1983; Hershey & Hill, 1977; Jones, 1998; Jones & Carter, 1994;
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Mohai, 1990; Pinderhughes, 1996; Taylor 1989).The emphasis of this study is the focus
on students in acommunity college setting. Community colleges serve about one-third
(5.6 million) of the undergraduate students in the U.S.(U.S. Department of Education,
2021); as such,we must broaden the focus of studies of environmental attitudes from
four-year college students also to include community college students. Unlike younger
children, these students can vote, so they are ready to start making choices for the future
(Uzzell, 1999). Also, for many, this is the final opportunity to give them the education
that may change their attitudes toward the environment and enable them to take positive
steps toward saving the planet.
Theoretical and Conceptual Frameworks
This study is motivated by two competing environmental paradigms: The
Dominant Social Paradigm (DSP; Pirages & Ehrlich, 1974) and the New Ecological
Paradigm (NEP; Dunlap & Liere, 1978). The DSP states that humans are superior to all
other species, the Earth provides unlimited resources for humans, and progress is an
inherent part of human history (Dunlap & Liere, 1978; Kilbourne, Beckmann, & Thelen,
2002). An example action in line with this paradigm would be humans chopping down
forests for lumber and, in turn, releasing pollution. The trees are considered a resource to
be used in whatever manner humans want or need, and releasing pollution is considered
necessary for our existence and therefore acceptable. Pirages and Ehrlich (1974)
concludedthat the DSP “even within a single industrial nation, must be considered as the
common content of the paradigms shared by most individuals, although it does not, of
course, encompass all views of all citizens” (p. 6). Critically, people with a greater belief
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in the DSP will also have less environmental concern (Dunlap & Liere, 1978) and may
not act in ways that safeguard shared resources for future generations.
As environmental issues became more noticed, the DSP faced criticism for
spurring those problematic issues (Kilbourne & Carlson, 2008), and its philosophical
counterpart, the NEP, emerged. The NEP is grounded in beliefs about humanity’s ability
to impact nature, the existence of limits to human economic growth and development,
and human’s lack of a right to rule over the rest of nature (Dunlap & Liere, 1978). Under
this paradigm, humans are viewed as only one among many species on Earth, and it
acknowledges that humans are strongly dependent upon the environment and its
resources. Under the NEP, humans are viewed as coexisting with all other species; they
can use some of the Earth's resources, like chopping trees or hunting animals, but it must
be done to maintain the balance of the environment. For example, trees are just as vital
on Earth as humans or insects, and all should have a fair and equal part of our planet. In
this study, endorsement of the NEP represents a pro-environmental attitude, while a
rejection of the NEP represents a belief in the DSP (Dunlap & Liere, 1978).
In the context of this study, individuals form their attitudes toward the
environment through their experiences and exposure to information. According to Olson
and Maio (2003), attitudes are subjective; they represent how you see something, which
may or may not be reality. They are connected to our values, thoughts, feelings, and
behavior, and attitudes based on direct experience are stronger than attitudes not based on
direct experience (Olson & Maio, 2003). The environmental attitudes that each of us has
are likely influenced by our age, gender, and race—factors that shape our perceptions of
the world around us and our interactions with others. Additionally, our level of
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environmental knowledge also affects environmental attitude—understanding more about
the environment leads to more positive attitudes (Coertjens, Boeve-de Pauw, De Maeyer,
& Van Petegem, 2010). This study seeks to understand the relationship between
environmental attitudes (DSP vs. NEP), demographics, and course-taking to better inform
planning in higher education.
Significance of the Study
In recent years, colleges have been pushed to become more environmentally
friendly, resulting in many changes in higher education. In 2008,The Princeton Review
Guide of Colleges added environmental sustainability for the first time to their annual
college survey and demonstrated that students regard sustainability and the environment
as vital. When asked, “If you had a way to compare colleges based on their commitment
to environmental issues (from academic offerings to practices concerning energy use,
recycling, etc.), how much would this contribute to your decision to apply to or attend a
school?”, 66% of 15,722 respondents said they would favor having such information (up
3% from 2008), and 24% said it would “Strongly” or “Very Much” contribute to their
assessment of a school (How sustainability initiatives affect college admissions, 2009).
In response, schools design new buildings with solar power, offer locally grown organic
food, and add plug-in charge stations for electric cars. These changes are being done
because the students say they want them in addition to their expectations for safety, good
food, and a well-maintained campus (Lau, 2003; Trutna, 2011).
However, their commitment to the environment must extend beyond taking
actions to reduce their environmental footprint; higher education must also educate
tomorrow’s leaders to help society with pressing environmental issues (Martin & Jucker,
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2005; Pasque, Hendricks & Bowman, 2006). Environmental issues exist because of
people's lack of knowledge and awareness (Hamalosmanoglua, 2012). Numerous studies
have discussed the importance of environmental education in the higher education
curriculum (Christie, Miller, Cooke & White, 2013; Goralnik, Millenbah, Nelson &
Thorp, 2012; Tilbury, Keogh, Leighton & Kent, 2005; Valderrama-Hernández, Alcántara
& Limón, 2017).For example, Abdul‐Wahab, Abdulraheem and Hutchinson (2003)
discussed the importance for undergraduate college students majoring in engineering to
receive a substantial education in the environment.
Universities educate most of the people who develop and manage
society’s institutions. For this reason, universities bear profound
responsibilities to increase the awareness, knowledge, technologies,
and tools to create an environmentally sustainable future. Universities
have all the expertise necessary to develop the intellectual and
conceptual framework to achieve this goal. Universities must play a
strong role in the education, research, policy development, information
exchange, and community outreach to help create an equitable and
sustainable future. (ULSF, 1990, p. 1)
To meet this responsibility, higher education must be aware of their students'
environmental attitudes to determine where they are upon arrival and how they can
impact students’ attitudes through curriculum offerings or other actions. Also,
understanding the differences in environmental attitude among your students by gender,
age, and race is vital. This will help colleges put supports or pathways for all students to
gain an equitable environmental education.
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This study contributes to this conversation by identifying the general attitudes of
college-aged students and any differences across demographic groups. It will also shed
some light on the effects of course-taking on attitudes, which may be the most critical
feedback. This will help identify whether existing courses need to increase and improve
their environmental content and whether new courses need to be explicitly added to this
topic.
Finally, the focus on a community college in this study is intentional. Although
very few studies have been done on students in traditional 4-year colleges, there has been
even less research on 2-year community college students. Most community college
students are part-time, work a primary job, and are older and more diverse than those at
four-year universities. Also, community college students differ because they do not live
on campus, and commuting each day changes the social aspect and the peer connection
(Hutcherson, 2013; Kane & Rouse, 1999). This makes studying community college
students unique from other higher education students, and there is a significant void
within previous research.
Connection with Social Justice and the Vincentian Mission in Education
Many businesses that negatively affect the environment have been placed in the
neighborhoods of poor and less educated citizens with the idea that they would not
oppose the action or would be more easily swayed to comply. For example, the water
crisis in Flint, Michigan hit minority neighborhoods the hardest (Butler, Scammell &
Benson, 2016), asthma rates are higher in low income and minority neighborhoods
(Wissow, Gittelsohn, Szklo, Starfield & Mussman, 1988), and climate change has already
been shown to be affecting the world’s poor more than others (Islam & Winkel, 2017).
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By looking at the environmental attitude of a diverse population of community college
students, we can better ensure they receive the best environmental education possible and
are equipped to advocate for themselves and their families’ best environmental
conditions.
Moreover, we can use this study to advocate for equality in the environmental
education classroom. One “all-encompassing”environmental curriculum may not be
adequate. For example, teaching about a faraway tropical rain forest and its overall
importance to the planet may mean one thing to a student that frequently travels to such
locations. However, it may mean nothing to a student who had never traveled outside
their local neighborhood. These topics can be situated in students’lived experiences, for
example, by exploring the effects of living in a neighborhood with greater air pollution
levels and litter. Understanding the environmental education that all students are getting,
regardless of gender, age, or race, helps us ensure equity and fairness. It may also create a
more diverse group of future leaders that can address the world’s environmental
problems.
Research Questions
This study compared community college students’ environmental attitudes by
race, gender, and age group. It also compared science students’environmental attitudes at
the start and end of a semester-long science course. The research questions are shown
below:
Research Question 1
Do community college students identifying as members of different demographic
subgroups (based on gender, age, and race) have different environmental attitudes?
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Research Question 2
Do community college students enrolling in different types of science courses
express different environmental attitudes?
Research Question 3
Does taking a semester-long science course impact the environmental attitudes of
community college students?
Definition of Terms
Environmental Education. Although many definitions of environmental
education exist, this study will use the definition developed in 1975 at a United Nations
Educational, Scientific, and Cultural Organization (UNESCO) meeting in Belgrade,
Yugoslavia. This definition was accepted by all agencies in 1993 and stated that
“environmental education should increase public awareness and knowledge about
environmental issues and provide the public with the skills necessary to make informed
decisions and the motivation to take responsible actions” (FCCSET, 1993).
Environmental Attitude. This study uses the term environmental attitude.
Several other terms have been used with previous studies over the past few decades.
These include environmental awareness, environmental literacy, environmental values,
environmental concern, and environmental knowledge (Lopez, 2016).Although there are
subtle differences between each term, on a broad scale they all define one's recognition of
environmental issues, their understanding of why they are a problem, and how receptive
they are to addressing the problem.
Hispanic. For this study, the term Hispanic includes people from the Caribbean
(Cuba, Dominican Republic, and Puerto Rico), Mexico, Central America, South America,
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and Iberia (Spain and Portugal). They are treated as a homogeneous or monolithic group
for survey purposes as was done in other studies (Alvarez, Dickson & Hunter, 2014; Liu
& Segev, 2017; Plath & Stevenson, 2005; Segev, Ruvio, Shoham & Velan, 2014;
Valencia, 1985).
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CHAPTER 2
Introduction
This chapter lays out a theoretical framework for the development of
environmental attitudes and summarizes the previous literature examining differences in
environmental attitudes among individuals of varying demographic subgroups and the
relationship between attitudes and environmental education.
Theoretical Framework
In the 1930s, American writer and naturalist Aldo Leopold began to write about a
new ecological philosophy that would counterbalance the universal belief of human
dominance.He wrote:
One of the anomalies of modern ecology is that it is the creation
of two groups, each of which seems barely aware of the existence of the
other. The one studies the human community almost as if it were a
separate entity and calls its findings sociology, economics, and history.
The other studies the plant and animal community, [and] comfortably
relegates the hodge‐podge of politics to "the liberal arts." The inevitable
fusion of these two lines of thought will, perhaps, constitute the
outstanding advance of the present century. (Meine, 2013, p. 26)
His idea was that there was a connection between all living things on the planet,
including humans. Combining and balancing all life will result in ecological stability
(Meine, 2013).
The beliefs espoused by Leopold align with one of the two common paradigms
for how humans view the environment—the New Ecological Paradigm (NEP). This
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paradigm was developed in response to the historically more common paradigm—the
Dominant Social Paradigm (DSP)—that humans are dominant over other species. The
remainder of this section provides background on both the DSP and NEP.
Dominant Social Paradigm
The DSP states that humans are superior to all other species, the Earth provides
unlimited resources for humans, and progress is an inherent part of human history
(Dunlap & Liere, 1978; Kilbourne, Beckmann, & Thelen, 2002). The DSP can be
characterized by emphasizing immediate satisfaction, personal freedom, and self-interest.
Each member of the population and society can make choices that are in their best
interest with the underlying belief that any consequences will be resolved in the future.
Under this paradigm, accumulating wealth and resources is a sign of success, and
technology is touted for its ability to increase wealth and improve human health. For
example, advancements in farming, medicine, and power are all responsible for
improving and extending human life. If these technological innovations lead to a problem
or disaster, the DSP paradigms label them as natural events and seek greater technology
to correct them (Kilbourne, Beckmann, Lewis & Van Dam, 2001). For example, fossil
fuels are the primary energy source in the world. However, burning fossil fuels creates
excessive carbon dioxide and pollution in the environment, which causes climate change
and negatively impacts human health, which is detrimental to society. Those who believe
in the DSP will seek further technological advancement to correct or fix the problem
(Lewis, 2009).
DSP-aligned actions, however, have the potential to create the “tragedy of the
commons” (Feeny, Berkes, McCay& Acheson, 1990)—overexploitation and destruction
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of shared resources due to self-interest and greed. When this concept was discussed, the
authors provided the example of allowing too many cattle to graze on shared common
land leading to overgrazing and all cattle starving. However, this can apply to many
shared resources—for example, mines, water, and air.
The DSP is considered the dominant or traditional way of thinking as we do what
we think is best for society (Pirages & Ehrlich, 1974). However, with the growing
awareness of environmental issues related to climate change—deforestation, pollution,
and rising sea levels—many people reject the DSP and embrace the NEP.
New Ecological Paradigm
The movement from the DSP to the NEP began in the 1960 and 1970s when the
environmental revolution began. There are numerous reasons why the DSP would take
precedence, like religion (a man has dominion over other species) and capitalism (human
needs and growth of the economy are priorities) (Devall, 1980). However, an ecological
awareness began because citizens began to see their neighborhood and the planet being
negatively affected. Environmental attitudes began to change where people felt a moral
obligation to be stewards of nature (Mathevet, Bousquet, Larrère & Larrère, 2018). Some
have even argued that a photograph was a major catalyst of this environmental
movement. In 1972, the Apollo 17 mission to space took a fully lit photograph of the
Earth. This image, called the Blue Marble, has been described as showing the earth as
fragile and vulnerable (Nardo, 2014).
The NEP identifies humans as one of many species on the planet (and all are
equal), and humans are only different in that they can help other species (Lewis, 2009).
Humans are ecologically interdependent with all other species and with nature. In nature,
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numerous relationships exist, like symbiosis, food chains, and competition.
Understanding and accepting this concept represents an agreement with the NEP. The
belief is that other species have rights, and the planet should be kept natural and
undamaged. Many realize that we need a healthy planet to keep us happy and healthy
(Smythe, 2014). We need to focus on tomorrow's needs and not just on today's needs. In
contrast to the DSP, under the NEP paradigm, technology is essential, but it is not the
solution to environmental issues.
Summary
These two paradigms are seen as two ends of a continuum. Endorsing the NEP
represents a pro-environmental attitude, which is the opposite of the DSP (Dunlap &
Liere, 1978). Environmental attitudes, therefore, fall somewhere between these two
poles. The following section describes how different factors, like demographics and
course-taking, may affect one’s environmental attitudes.
Conceptual Framework
“A paradigm is a shorthand description of the world view, the collection of
values, beliefs, habits, and norms that form the frame of reference of a collectivity of
people-those who share a nation, religion, or social class.” (Devall, 1980, p. 300). The
environmental paradigm with which an individual aligns is related to numerous factors,
like his or her values, socioeconomic status, experience, culture, and background, among
many others. Combined, these shape our environmental attitudes and make them specific
to each person.
This study has looked at whether four variables (age, gender, race, and education)
are interconnected to a person’s environmental attitude. An individuals’ characteristics,
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such as gender, racial/ethnic identity, and age, may shape their environmental beliefs
through their experiences (which may have been different as a result of their
characteristics) and through their group identity (which may lend them to adopt variable
cultural and economic perspectives). An individuals’ exposure to environmental
education may influence their paradigmatic beliefs, as research (reviewed later in this
section) shows that education can change environmental attitudes and knowledge
(Bowman, 1972; Pahl, Harris, Todd, & Rutter, 2005; Rideout, 2005).
The general conceptual framework for this study is shown in Figure 1.
Figure 1
Conceptual Framework
A Brief History of Environmentalism

Age

Student Characteristics
Gender
Race / Ethnicity

Dominant
Social
Paradigm

Courses Taken

ENVIRONMENTAL New
ATTITUDE
Ecological
Paradigm

The most prominent early environmentalists were explorers, artists, and writers
who told of nature's beauty as they hunted, climbed, fished, and traveled. To afford this
lifestyle, these explorers were predominantly financially secure white males. Their goal
was to discuss the beauty of the world and the negative consequences that they were
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starting to notice to secure protection for the land (Taylor, 2002). However, it was not
until the 1960s when a concerted environmental movement began in the U.S. with the
establishment of the Clean Air Act (1970), Clean Water Act (1972), National
Environmental Policy Act (1970), Environmental Defense Fund (1967), Natural
Resources Defense Council (1970), Federal Insecticide, Fungicide, and Rodenticide Act
(1972), and the Environmental Protection Agency (1970) (Griswold, 2012).
By the time Earth Day first appeared in 1970, the environmental movement was
exploding. Membership in the eight major environmental organizations increased from
123,000 in 1960 to almost three-quarters of a million people by 1969 (Taylor, 2002). A
1969 survey looked at 907 Sierra Club members and found that this membership
consisted of mostly upper-middle-class white men. Seventy-four percent had at least one
college degree. Ninety-five percent were professionals, like lawyers, professors, and
physicians. Fifty-eight percent of them had a family income of over $12,000 per year,
and 30% made over $18,000 per year (Devell, 1970). For comparison, only 11% of the
U.S. population had a college degree, and the average income level was $6,670. Surveys
were done with other clubs and those who volunteered with environmental organizations,
and all found similar demographics and incomes. After Earth Day in 1970, the
membership had increased to over 1.5 million people in the eight major environmental
organizations by 1979 (Taylor, 2002).
The pollution and habitat destruction that became more common throughout the
United States in the 1950s and 1960s is also credited with giving environmentalism more
momentum. Wealthy, predominantly white citizens began to use their influence to alter
regulations to protect their environment: They forced industries that were toxic, polluting,
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and less desirable out of their neighborhoods and into the poor and predominantly
minority neighborhoods (Trimble, 1988). This “Not In My Back Yard” attitude would
continue until the 1990s (UCC, 1987). By then, polluted air and drinking water, declining
quality of life, and increased health issues would be the catalyst to bring Black and
Hispanic citizens into the environmental movement and demand equality and
improvements (Hurley, 1995; Taylor, 2002).
Throughout the 1990s, hundreds of new environmental organizations started
fighting for environmental justice for marginalized citizens that had not been represented
previously (Taylor, 2002). In 1994, President Bill Clinton signed Executive Order 12898,
which directed federal agencies to identify and address actions that have disproportionate
and adverse health or environmental effects on minority and low-income populations.
The order also directed each agency to develop a strategy for implementing
environmental justice (EO 12898, 1994). The result has been a push for all Americans to
achieve environmental equality, a better quality of life and health, and become more
educated about the environment to become better stewards for the planet (Taylor, 2002).
Today, environmentalism is seen throughout the United States. Environmental
education is being offered in more schools, more environmentally friendly options are
available for purchase in stores, and businesses are making changes to lower their carbon
footprint. However, the transition from a DSP society to a NEP society is going too slow
to address today's serious environmental issues. For example, the United Nations
declared a 1.5° C warming limit for the planet and predicted that our likelihood of
achieving this is decreasing each year (IPCC, 2018).
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Measurement of Environmental Attitudes
Two pioneers in measuring environmental attitudes are Dunlap and Liere, who
created the New Environmental Paradigm (NEP) in 1978 (Dunlap & Liere, 1978). They
intended to "contribute to a better understanding of contemporary and future social
conditions than is possible with previous sociological perspectives” (Catton & Dunlap,
1978, p. 42). The NEP has proven particularly valuable as it measures environmental
attitudes more holistically and abstractly rather than toward a specific topic, like a
polluted river in the United States or the burning of leaded gasoline (Albrecht,1982).
Dunlap and Liere initially designed a 12 question four-point Likert scale survey to
measure environmental attitudes. The survey had four questions each that focused on
three separate subgroups: (1) the existence of ecological limits to growth, (2) the
importance of maintaining the balance of nature, and (3) the rejection of the
anthropocentric notion that nature exists primarily for human use (Dunlap, 2008). To
validate their survey, the researchers mailed 1,441 surveys to the general public in
Washington State and 558 to environmental organization members. Analyses of these
surveys showed that the environmental organization members had significantly more proenvironmental attitudes than the general public. The Cronbach's alpha from this study
was .81 for the general population sample and .76 for the environmental organization
members.
After this initial study, the NEP was widely used to measure environmental
attitudes. Albrecht (1982) analyzed the NEP survey collected from 441 farmers and 468
city residents in Iowa between 1979 and 1980. The author sought to determine whether
farmers had lower environmental awareness levels and concerns than those living in the
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city. The survey was sufficiently reliable in the two samples (α = .66 for the farmers and
α = .78 for the city sample). The author found those city residents had significantly higher
mean scores (M=3.2) compared to farmers (M=2.9), suggesting that city residents have
more pro-environment attitudes than farmers (Albrecht,1982). Also, the author found the
NEP to measure all three dimensions of the subgroups instead of just the one dimension
(endorsement of an ecological worldview) as Dunlap and Liere in their original study.
Numerous later studies have also shown that the NEP should be treated as
multidimensional (Dunlap, Liere, Mertig, & Jones, 2000; Furman, 1998; Roberts &
Bacon, 1997; Shetzer, Stackman, & Moore, 1991).
In 1990, Dunlap and Liere revised the original NEP scale with Mertig and Jones.
The original 12 question survey was replaced with a 15-question version, with three
questions each for five different aspects of an ecological worldview. The new parts were:
“limits to growth (we are approaching the limit of the number of people the earth can
support), anti-anthropocentrism (humans have the right to modify the natural
environment to suit their needs), the fragility of nature’s balance (when humans interfere
with nature it often produces disastrous consequences), rejection of exemptionalism
(human ingenuity will ensure that we do NOT make the earth unlivable), and the
possibility of an eco-crisis (humans are severely abusing the environment)” (p. 432). The
new survey was designed to agree with the eight odd-numbered questions that indicated a
pro-ecological view, while the seven even-numbered questions were worded so that
disagreement indicated a pro-ecological view. They modernized some outdated language
(humans replaced mankind) from some of the questions and increased the Likert survey
from 4 to 5 options which added a middle choice of unsure to increase the response rate.

20

The name of this new survey was changed from the New Environmental Survey to the
New Ecological Survey, retaining the same abbreviation NEP.
For validation, the revised survey was mailed to 1,300 random Washington State
residents, and 676 completed surveys were returned. The results were similar to that of
earlier studies and showed a significantly greater pro-environmental attitude among those
more politically liberal, those with higher levels of education, and those younger. With
the added questions, the internal consistency increased from α = .81 to α = .83 for the
general population (Dunlap, Liere, Mertig & Jones 2000).
The original New Environmental Paradigm Scale and the revised New Ecological
Paradigm Scale are the most widely used measures of environmental concern (Hawcroft
& Milfont, 2010; Dunlap, 2008a; Amburgey & Thoman, 2012; Manoli, Johnson &
Dunlap, 2007). According to Pienaar, Lew, and Wallmo (2013), over 140 peer review
articles were published with either the New Environmental Paradigm or the New
Ecological Paradigm in the paper's title. Since 2009, over 2,100 papers have been
published referring to one of the two scales in the article.
Demographics
This section reviews studies that have been done to compare differences in
environmental attitude by race (White, Hispanic, Black, Asian American, and Native
American), age (typical college-age students 18-24 years old and those older), and
gender. For this study, I used the same ethnic groups and names used by the community
college for consistency. Initial research into the environmental attitudes of various
demographic groups began in the 1970s (Cruz & Manata, 2020). Research has shown
that their experiences shape a person’s attitudes toward the world and how they perceive
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the world is treating them (Kollmuss & Agyeman, 2002). As much as different
demographic groups have different experiences with the environment, we should expect
they may hold different environmental attitudes. However, it is essential to note that I am
focused on mean differences among groups in environmental attitude, and there will be
significant variability among individuals within these groups due to their personal
experiences.
Racial Differences in Environmental Attitudes and Knowledge
There is mixed evidence regarding whether, on average, environmental
knowledge differs between racial groups.
Black-White Differences. Results are mixed regarding where there are
differences among Black and White adults in the U.S. Some studies have shown that, on
average, White adults have a greater level of environmental knowledge and are more
active in environmental causes than Black adults (Hershey & Hill, 1977; Hohm, 1976;
Mitchell, 1980; van Ardsol, 1966). However, other studies have shown that the
environmental knowledge and concern are similar between Black and White adults
(Cutter, 1981; Jones, 1998; Mitchell, 1979; Mohai & Bryant 1998; NORC, 1988). For
example, Mohai and Bryant (1998) analyzed the differences between White and Black
Americans living in and near the city of Detroit. The authors found very little evidence
that race is a factor when analyzing environmental attitudes. Blacks showed higher levels
of concern on some topics, and on other topics, White Americans showed higher levels of
concern. However, overall, they were similar. The authors found that age, gender, and
education level were more closely connected to the level of environmental concern than
race and socioeconomic status.
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Recent data shows that Blacks have just as much concern and sometimes more
than White Americans when looking at the environmental issues that are local and
relative to their lives. After reviewing numerous studies, Vaughan and Nordenstam
(1991) found that Black adults were more concerned about levels of radon gas in their
homes and more likely to take action against this problem than White Americans.
However, White Americans were more concerned about planetary issues like global
warming and ozone depletion. Similarly, Mohai and Bryant (1992) found Blacks more
concerned about local issues like trash, while White Americans were more concerned
about ozone levels. Using the NORC General Social Survey from 1973 to 1990 of
random American adults, Jones and Carter (1994) found that support for environmental
funding during difficult economic times was greater among Blacks than White
Americans. The environmental problems that are more commonly found in the poor and
minority neighborhoods are more of a concern for the residents (Jones & Rainey, 2006).
Importantly, these environmental concerns were not studied in earlier research, and the
difference may account for the early findings of greater levels of environmental concern
among White Americans.
Hispanic-White Differences. There is mixed evidence of whether environmental
attitudes differ between Hispanic and White Americans. In one of the first studies of
Hispanic immigrants and the environment, Kalof, Dietz, Guagnano, and Stern (2002)
found that Hispanic immigrants had greater pro-environmental beliefs when compared to
White Americans. Four hundred twenty surveys were completed by telephone in 1994
and 302 in 1996. Only English-speaking adults over 18 years old were sampled. Their
study measured altruistic beliefs between males and females that were White, Black, and
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Hispanic. They used altruism to measure concern for shared resources and concern for
other species. They found that Hispanics were significantly more likely to endorse proenvironmental beliefs and emphasize altruism than Whites.
In another study, Hispanics were significantly more concerned about the
environment than Whites in all categories (rats, obesity, urban development, and drugrelated crime) except for one (traffic congestion) (Greenberg, 2005). Using telephone
surveys, 1,513 adults over 18 years old were surveyed in the Spring of 2004. More
importantly, those Hispanics who responded to the English survey had higher levels of
concern for environmental pollution and scored higher for the need for environmental
action than those who responded to the survey in Spanish. The fact that the Englishspeaking Hispanic responses were statistically closer to Whites than Spanish-speaking
Hispanics led the author to believe that acculturation occurred. The English-speaking
Hispanics had assimilated more to mainstream U.S. views and environmental attitudes
than the Spanish-speaking respondents (Greenberg, 2005). This is logical given the
multitude of cross-national studies that show Hispanics living abroad have more proenvironmental attitudes than Whites in Mexico (Bechtel, Corral‐Verdugo, Asai & Riesle,
2006; Corral-Verdugo & Armendariz, 2000); Brazil (Bechtel, Verdugo & de Queiroz
Pinheiro, 1999; Cortes, Dias, Fernandes, Pamplona & Viera, 2016; Vikan, Camino &
Biaggio, 2004; Vicente-Molina, Fernández-Sáinz, & Izagirre-Olaizola, 2013); Chile
(Cordano, Welcomer, Scherer, Pradenas & Parada, 2010); Peru (Bechtel, Corral‐
Verdugo, Asai & Riesle, 2006); Portugal (Cortes, Dias, Fernandes, Pamplona & Viera,
2016); and Spain (Marquart‐Pyatt, (2008; Vicente-Molina, Fernández-Sáinz, & IzagirreOlaizola, 2013).

24

However, the result is not conclusively found across studies. Lopez, Torres, Boyd,
Silvy, and Lopez (2007) used the NEP to survey college students in Texas at schools
considered Hispanic Serving Institutions due to their student population being over 50%
Hispanic. The authors did not find any relationship between acculturation and
environmental attitude. Paço, Alves, Shiel and Filho (2013) found that Portugal and
Spain's citizens were less likely to buy environmentally friendly products and were less
likely to have pro-environment behaviors than White Europeans.
Lazri and Konisky (2019) conducted a 15-year national study to analyze levels of
environmental concern by subgroup. They found Hispanics consistently scored higher
than Whites for pollution categories (air, soil, drinking water, and lakes), loss of tropical
forests, and extinction of species with scores between 14 and 24 percentage points higher
than Whites. Hispanics were also found to think that people worried too much about
threats to the environment and were less concerned for the environment when there were
costs involved, despite responding that they were more concerned about global warming
than Whites and wanted greater intervention by the government to protect the
environment (Klineberg, McKeever & Rothenbach, 1998).
Native American-White Differences. Few studies have involved this population.
Burger (2011) compared Native Americans’ and White Americans’ perceptions of the
environment, time spent in the environment, and use of the resources it provides. The
prediction was that Native Americans would show higher consumptive behaviors (using
or removing resources) since traditionally, hunting and fishing are necessary. As a result,
they would also have higher rates of non-consumptive behaviors (using nature for
enjoyment or relaxation) because items like camping and hiking are part of the
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consumptive tasks. No difference was found between Native Americans and Whites in
non-consumptive activities while Native Americans engaged in consumptive activities
significantly higher.
In another study, Sage (2012) predicted that Native Americans would have a more
pro-environmental attitude due to their unique perspective towards the environment.
Analyzing data from the General Social Survey (GSS), the author isolated 71 Native
Americans from 1993, 90 Native Americans from 1994, and 109 Native Americans from
2000. Although Native Americans were found to recycle less and have a slightly higher
level of concern for the environment than non-Native Americans, the author found that
Native Americans are generally no different from other Americans regarding their
environmental attitudes and behaviors.
Asian-White Differences. Several studies have been done to compare the
environmental attitudes of Asian and White Americans. Johnson, Bowker, and Cordell
(2004) collected data from 3,513 adults and found that Asian Americans and White
Americans were statistically similar with environmental reading, household recycling,
and joining an environmental group. The only area that showed a difference was
participating in nature. The authors proposed that the more pro-environmental attitude of
Asian Americans could be due to increased education and earnings, a greater attempt to
acculture into American customs, or a carryover of environmental beliefs from their
native country. In a large study done over 15 years with 16,269 respondents from all 50
states, Lazri and Konisky (2019) found that Asian Americans had significantly higher
levels of concern for the environment than White Americans. Comparatively, Greenberg
(2005), using telephone sampling of 1,511 adults in New Jersey, found that Asian
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Americans were less concerned about environmental issues and less likely to participate
in environmental issues than White, Hispanic, and Blacks.
Summary. Overall, there is little evidence of differences in environmental
attitudes among racial groups in the U.S. from prior literature. However, there is reason
to believe that the more critical issues to a collective group may differ. Important to note
is that the prior studies mainly were of adult Americans rather than college students. The
current study will add information about any potential racial differences in attitudes
among racial subgroups.
Age Differences in Environmental Attitudes
With regards to age, most early research has found that age is negatively
correlated with environmental concerns (Hornback, 1974; Malkis & Grasmick, 1977;
Liere & Dunlap, 1980). Liere and Dunlap (1980) analyzed 21 previous studies on
environmental attitudes and found overwhelming evidence that age is negatively
associated with environmental attitudes. Younger people had more pro-environmental
attitudes when compared to older people. The most accepted theory is that younger
people are less invested in the economic system. As people age, the theory is that they
become more focused on building a strong economy, growing the job market, and
reducing taxes. In a similar study, Johnson and Schwadel (2019) used data from the
national General Social Survey (GSS) between 1973 and 2014. They found that age was
negatively correlated with the desire to spend on the environment, and there was no
correlation with the older generations. Their thoughts were that younger people were
more willing to spend on the environment because they are in a lower tax bracket and
have a more positive outlook on the future.
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For the context of this study, it is less clear that there will be significant
differences between traditionally aged and older students in community college;
however, it would predict that older students may be less pro-environmental than their
traditionally aged peers.
Gender Differences in Environmental Attitudes
There are mixed results on whether environmental attitudes differ by sex or
gender. Some early studies argued that men had been more likely to join environmental
organizations, be politically active, have a higher level of education, and, as a result,
would show greater concern for environmental issues (McEvoy,1972). However, in
contrast, Passino and Lounsbury (1976) stated that men were more likely to be concerned
with jobs and economic growth and, therefore, less concerned for environmental issues
than females. Years later, Hines, Hungerford, and Tomera (1987) completed a metaanalysis of 128 research studies dealing with environmental attitudes. Of these studies,
only four dealt with gender, and when analyzed together, those studies had an average
correlation coefficient of .075 (S.D. = .084). The authors deduced that there was no
relationship between gender and environmental attitude. Zelezny, Chua, and Aldrich
(2000) analyzed all available studies in the decade since the Hines et al. (1987) study was
done. They found that 32 studies dealt with environmental attitudes and gender. Of these
studies, six had used the NEP. When analyzed together, it was found that females had a
statistically higher pro-environmental score on the NEP scale, but the effect size was
small. Females were also found to engage in significantly higher pro-environmental
behaviors (recycling, energy conservation, water conservation, purchasing
environmentally friendly products, etc.) than males.
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Other studies provide corroborative evidence of the association between
environmental attitudes and gender. Norgaard and York (2005) found that countries with
a higher percentage of females in their parliament were more likely to approve and ratify
environmental treaties than countries primarily governed by males. In other studies,
women scientists perceived a significantly greater risk from waste and nuclear power
than men (Barke, Jenkins-Smith & Slovic, 1997). For comparison to the present study,
past research has shown female college students to have a more pro-environmental
attitude than male students (Arnocky & Stroink, 2010; Karpiak & Baril, 2008; Kim,
Jeong & Hwang, 2013; Stern, Dietz & Kalof, 1993; Vicente-Molina, Fernández-Sáinz &
Izagirre-Olaizola, 2013). College-aged females have consistently scored higher in
empathy, cooperation, altruism, and ecocentrism, while males score higher in apathy,
competition, and anthropocentrism. In addition, females are more likely to engage in
environmentally friendly behaviors. One other gender difference was discussed in a metaanalysis by Diamantopoulos, Schlegelmilch, Sinkovics, and Bohlen (2003), who found
that in the majority of the studies, males had a greater level of knowledge about the
environment and environmental issues. However, females' environmental attitudes and
environmental behaviors were greater. More research is needed to better understand
differences in environmental attitudes and knowledge by gender and higher education's
role in closing any gaps.
Education and Changing Environmental Attitudes
Research shows that students of all ages can be made aware of the environment
through educational programs. Bryant and Hungerford (1977) looked at kindergarten
students and found that after a one-month environmentally focused program, they could
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understand, retain and comprehend the ecological responsibility that both children and
adults have toward the environment. Peterson, Bondell, Mertig, and Moore (2013) used a
pre-and post-test design to demonstrate that middle school students had more proenvironmental attitudes after experiencing outdoor education and an environmental
education curriculum compared to students who did not. These results were similar to the
National Environmental Literacy Assessment Project, which studied over 2,000 sixth and
8th-grade students across the U.S. This study found that students in schools with a
school-wide environmental program had higher mean values of environmental literacy in
both 6th and 8th grades than those that did not have programs (McBeth, Hungerford,
Marcinkowski, Volk & Meyers, 2008). While just a few examples, these studies track
with numerous others that show K-12 students can develop more pro-environmental
attitudes and knowledge through environmental education (Barr, 2007; Benjamin,
Moeller & Morrison, 1977; Boeve-de Pauw & Van Petegem, 2010; Dresner& Gill, 1994;
Gillett, Thomas, Skok & McLaughlin, 1991; Keen, 1991).
Results for students in higher education have been similar. Using a pre and posttest, Bowman (1972) found that college students that took an environmental education
course scored higher in environmental knowledge and were found to have a greater proenvironmental attitude when compared to students that did not take a similar course.
Similarly, Rideout (2005) found that college students taking a psychology course scored
higher on the NEP, meaning a more pro-environmental attitude when a three-week
module on environmental issues was added to the course curriculum. After several
semesters, this environmental knowledge stayed with the students at a greater rate than
other course information.
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Importantly, these studies show that it does not have to be an actual
environmental science course for higher education to increase their students'
environmental awareness. It can involve add-ons to other courses in an interdisciplinary
manner, and it can involve outdoor learning or environmental and outdoor clubs and
activities. Pahl, Harris, Todd, and Rutter (2005) measured university students that
belonged to an environmental organization and those that did not work with the NEP.
They found that students belonging to an environmental organization had higher NEP
scores, meaning a greater pro-environmental belief when compared to those students that
were not members of an environmental organization.
These studies make clear that environmental education can be a game-changer in
producing more environmentally conscious citizens. This study evaluated whether and
how participation in science classes changes students' environmental attitudes and if they
differ among courses. This can inform whether environmental education is prevalent in
the current science curriculum or if interventions along those described above are needed.
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CHAPTER 3
This study aims to determine whether environmental attitudes differ among
student subgroups defined by gender, race, age, and science course-taking among
students at a suburban community college.
Research Questions and Hypotheses
Three primary research questions guide this study:
Research Question 1. Do community college students identifying as members of
different demographic subgroups (based on gender, age, and race) have different
environmental attitudes?
Gender:
H0: 𝜇𝑓 = 𝜇𝑚 ; the mean NEP survey score of male students is equal to that
of female students.
H1: 𝜇𝑓 ≠ 𝜇𝑚 ; the mean NEP survey score of male students is significantly
different from that of female students.
Age:
H0: 𝜇𝑡 = 𝜇𝑛 ; the mean NEP survey score of college students age 18-24 is
equal to that of college students age 25 and older.
H1: 𝜇𝑡 ≠ 𝜇𝑛 ; the mean NEP survey score of college students age 18-24
will be significantly different from that of college students age 25 and
older.
Race:
H0: 𝜎𝜇2 = 0; the mean NEP survey score will not vary among racial/ethnic
subgroups (White, Black, Hispanic, Asian, Native American, Other Race).
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H1: 𝜎𝜇2 > 0; the mean NEP survey score will vary among racial/ethnic
subgroups (White, Black, Hispanic, Asian, Native American, Other Race).
Gender and Age:
Factor Gender:
H0: 𝜇𝑓 = 𝜇𝑚 ; the mean NEP survey score of male students is equal to that
of female students.
H1: 𝜇𝑓 ≠ 𝜇𝑚 ; the mean NEP survey score of male students is significantly
different from that of female students.
Factor Age:
H0: 𝜇𝑡 = 𝜇𝑛 ; the mean NEP survey score of college students age 18-24 is
equal to that of college students age 25 and older.
H1: 𝜇𝑡 ≠ 𝜇𝑛 ; the mean NEP survey score of college students age 18-24
will be significantly different from that of college students age 25 and
older.
Interaction of Gender and Age:
H0: 𝜎𝜇2 = 0; the mean NEP survey score does not vary with the interaction
of Gender and Age
H1: 𝜎𝜇2 > 0; the mean NEP survey score will be significantly different
with the interaction of Gender and Age
Gender and Race:
Factor Gender:
H0: 𝜇𝑓 = 𝜇𝑚 ; the mean NEP survey score of male students is equal to that
of female students.
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H1: 𝜇𝑓 ≠ 𝜇𝑚 ; the mean NEP survey score of male students is significantly
different from that of female students
Factor Race:
H0: 𝜎𝜇2 = 0; the mean NEP survey score will not vary among racial/ethnic
subgroups (White, Black, Hispanic, Asian, Native American, Other Race).
H1: 𝜎𝜇2 > 0; the mean NEP survey score will vary among racial/ethnic
subgroups (White, Black, Hispanic, Asian, Native American, Other Race).
Interaction of Gender and Race:
H0: 𝜎𝜇2 = 0; the mean NEP survey score does not vary with the interaction
of Gender and Race.
H1: 𝜎𝜇2 > 0; the mean NEP survey score will be significantly different
with the interaction of Gender and Race.
Age and Race:
Factor Age:
H0: 𝜇𝑡 = 𝜇𝑛 ; the mean NEP survey score of college students age 18-24 is
equal to that of college students age 25 and older.
H1: 𝜇𝑡 ≠ 𝜇𝑛 ; the mean NEP survey score of college students age 18-24
will be significantly different from that of college students age 25 and
older.
Factor Race:
H0: 𝜎𝜇2 = 0; the mean NEP survey score will not vary among racial/ethnic
subgroups (White, Black, Hispanic, Asian, Native American, Other Race).
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H1: 𝜎𝜇2 > 0; the mean NEP survey score will vary among racial/ethnic
subgroups (White, Black, Hispanic, Asian, Native American, Other Race).
Interaction of Age and Race:
H0: 𝜎𝜇2 = 0; the mean NEP survey score does not vary with the Interaction
of Age and Race.
H1: 𝜎𝜇2 > 0; the mean NEP survey score will be significantly different
with the Interaction of Age and Race.
Research Question 2. Do community college students enrolling in different types
of science courses express different environmental attitudes?
H0: 𝜎𝜇2 = 0; the mean NEP survey score of college students will not vary among
various science courses.
H1:𝜎𝜇2 > 0; the mean NEP survey score of college students will vary among
various science courses.
Research Question 3. Does taking a semester-long science course impact the
environmental attitudes of community college students?
H0:𝜇𝑝𝑟𝑒 = 𝜇𝑝𝑜𝑠𝑡 ; the mean NEP survey score of college students taking a science
course will be equal for both the pre and post-test.
H1:𝜇𝑝𝑟𝑒 ≠ 𝜇𝑝𝑜𝑠𝑡 ; the mean NEP survey score of college students taking a science
course will significantly differ between the pretest and post-test.
Research Design
This ex post facto correlational research study looked at the difference in
community college students' attitudes toward the environment by demographic subgroups
and course-taking. Using secondary data this study also explored how taking a science
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course impacts students’ environmental attitudes. A series of independent samples t-tests,
ANOVAs, and a paired t-test were used to answer the research questions posed above. In
all analyses, the dependent variable is the environmental attitude of the students as
measured by the NEP Scale, discussed under the instruments below. For research
questions 1 and 2, the independent variables are age (under 24, 25+), gender (male,
female), race/ethnicity (White, Black, Hispanic, Asian, Native American, Other
Race/Ethnicity), and course-taken (Astronomy, Biology, Chemistry, Environmental
Science, Oceanography and Marine Biology). The independent variable is time (pretest
vs. post-test) in the final analysis.
Sample and Population
Survey data collected during the Fall 2019 and Spring 2020 semesters under IRB
number 19-005 was obtained from a community college. This community college is the
largest in the Northeast United States, with three different campuses, the first of which
opened in 1959. It is located in a suburban area near a large city. There are approximately
26,000 full and part-time students: 54% of the students are female, 80% are between the
age of 18-24 years old, 49% of the students are white, 7.6% are Black, 19.4% Hispanic,
3.6% Asian, and 21% listed as other.
At this community college, students attending courses on one particular campus
(campus one) were surveyed due to scheduling logistics. This campus is the most diverse
of the three campuses with the highest percentage of Hispanic students (28% compared to
16% at campus two and 19.7% at campus three in 2018), Black students (12% compared
to 5.5% at campus two and 6% at the campus three in 2018) as well as the lowest
percentage of white students (49% compared to 60% at campus two and 61% at campus
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three in 2018). In addition, this campus has the highest percentage of students that are age
25 and older (21% compared to 17.5% at campus two and 18.7% at campus three in
2018), according to the school FactBook.
Students surveyed took a subset of science courses at the community college. The
specific courses included several disciplines such as biology, chemistry, astronomy,
environmental science, marine biology, oceanography, and ecology. All were 100 level
introductory courses that did not require any prerequisite courses to be taken prior. For a
representative cross-section of students, a non-science course was also surveyed: College
Seminar. This course is mandatory for all students in their first semester at this
community college. It helps students transition into higher education by helping them
develop better critical thinking skills and by showing them how to write a college paper,
how to use the library for references, and by familiarizing the students with any necessary
support services and other resources. Since this course is mandatory for all new students,
it represents the overall student body.
Instrumentation
The New Environmental Paradigm Scale, published in 1978 by Dunlap and Liere
(Dunlap & Liere, 1978), was one of the first surveys used to study environmental
attitudes. It included 12 Likert scale questions about three separate themes: 1-the
existence of ecological limits to growth, 2- the importance of maintaining the balance of
nature, and 3- rejection of the anthropocentric notion that nature exists primarily for
human use (Dunlap, 2008). This survey has been used to measure environmental
awareness, knowledge, behaviors, and attitudes in numerous studies worldwide
(Anderson, 2012; Hawcroft & Milfont, 2009). Other surveys were also developed and
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used in many other studies. Some of these were the Ecology Scale, Environmental
Attitudes Scale, Environmental Attitudes Questionnaire, Environmental Attitudes
Inventory, Environmental Attitudes Survey, and the Environmental Concern Scale
(Dunlap, 2008; Lopez, 2016).
The New Ecological Paradigm Scale (NEP) was created in 2000 and adapted the
prior New Environmental Paradigm Scale (Instrument is shown in Appendix A;
Permission to Use Instrument in Appendix B). This name was changed to move from an
environmental focus which is more general to things around us, to an ecological focus
which is not just things around us but how they interact and the relationship things have
together. This new scale had 15 questions, with three questions each relating to one of
five different subgroups (1- Reality to limits of growth, 2- Anti-anthropocentrism, 3Fragility of nature's balance, 4- Rejection of exemptionalism, and 5- Possibility of an
eco-crisis). Dunlap et al. (2000) points out that "the eight odd-numbered items were
worded so that agreement indicates a pro-ecological view, and the seven even-numbered
ones so that disagreement indicates a pro-ecological worldview” (p. 432). Due to this, the
even-numbered questions were recoded in SPSS for consistent results. The items are
scored on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
The totals can range from an average score of 1 (total score = 15, all fifteen questions
received a score of one), indicating a complete disagreement with a pro-ecological
viewpoint to an average score of 5 (total score = 75, all fifteen questions received a score
of five), indicating a complete agreement with a pro-ecological viewpoint. Higher scores
on the NEP are considered to show a more pro-environmental attitude, and lower scores
are considered less of an environmental attitude or one that leans towards the DSP
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(Dunlap, Liere, Mertig, & Jones, 2000). An average NEP score of 3 (total score of 45) or
above indicates a pro-ecological attitude (Rideout et al., 2005). Note that for the purposes
of this study, pro-ecological and pro-environmental are used interchangeably.
This survey can be considered one-dimensional because of its high internal
consistency (.81) (Dunlap et al., 2000). However, some studies have found it to have
multidimensionality (Dunlap et al., 2000; Amburgey & Thoman 2012). In their study,
Amburgey and Thoman (2012) stated, “treating the scale as five correlated subscales is
preferred over treating the NEP [scale] as a single score reflecting environmental
concern” (p. 235). It has been used in numerous studies in both formats. For this study, it
was used in a one-dimensional manner and produced a Cronbach’s 𝛼 = .75.
Data Collection Procedure
This study leverages secondary survey data collected at the community
college.The survey data was collected at the start of the Fall 2019 and Spring 2020
semesters on campus one, under an IRB (#19-005, original IRB is shown in Appendix C
and renewal in Appendix D and E) from the community college. In addition, a St. John’s
University IRB (#FY2022-19) was also granted for the use of the data in this study
(Appendix F).
In the original data collection, the survey schedule was created by identifying the
maximum number of classes that could be tested each semester and making sure the
classes were equally represented. The professor for each class was contacted, and all
arrangements to come to class were made. At the start of each class, the researcher was
standing in each classroom as the students entered the room and took their seats on the
first day of the semester. There was no discussion about the survey topic to keep the
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survey as honest as possible. Telling the students that the survey was to measure their
environmental attitudes could make the students think that certain answers are socially
desirable, and they may opt to respond in a politically correct manner instead of their
honest answers. Having the students take the survey without mentioning the topic was an
attempt to avoid the concept of judgmental carryover (Tourangeau & Rasinski, 1988).
Students were told that the survey was not part of their class and participation was
voluntary. It was also made clear that the survey responses would remain confidential,
and no one would see the results other than the researcher. Since the survey was given on
the first day of classes at the start of class, there was no connection to the researcher. All
surveys were completed in less than five minutes, where they were collected and
immediately sealed in a large manila envelope. All surveys remained in possession of the
researcher.
Surveys were given out in seven different science courses (Astronomy 100,
Biology 101, Biology 103, Chemistry 100, Environmental Science 101, Marine Biology
111, and Oceanography 105). All of these science courses are entry-level courses and
have no prerequisites. In addition, one non-science course was surveyed for comparison.
This course (College Seminar 101) is a requirement for all first-year students. The
researcher intended to also survey all students at the end of each semester for a posttest
analysis; however, complications arose. In the Fall 0f 2019, the posttest survey was given
to all science courses. However, the College Seminar classes did not follow the same
schedule as the science courses and ended one month earlier in the semester,
unbeknownst to the researcher. By the time this scheduling error was discovered, the
College Seminar classes had finished for the semester, and posttest analysis could not be
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completed. In the Spring of 2020, the COVID-19 virus canceled all face-to-face classes
in the middle of the semester, sending all students home to continue with remote learning
for the remainder of the semester. This prevented all classes from having an opportunity
to complete the posttest survey at the end of the semester. Since all other surveys were
completed in person in the classroom, comparing some surveys done digitally in a remote
setting could have distorted the results.
Data Analysis
Prior to conducting the analyses for each research question, descriptive statistics
were analyzed to determine the average environmental attitudes of community college
students at the community college, overall and by subgroup.
The analysis for Research Question 1 was split into four parts. First, to determine
any differences in NEP scores between males and females, a two independent samples ttest was used. The independent variable was the gender/sex of the student, and the
dependent variable was the NEP score. Second, a one-way between-subjects ANOVA
was used to determine if there are any differences in NEP scores among racial groups.
The independent variable was each student's race, and the dependent variable was the
NEP score. A two independent samples t-test was also used to determine whether NEP
scores differ by age. The independent variable was each student's age, and the dependent
variable was the NEP score. Lastly, a two-way ANOVA was used to determine any
differences in NEP score between two of these variables. The independent variable was
the three combinations of age/gender, age/race, and gender/race, and the dependent
variable was the NEP score.
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To answer Research Question 2, a one-way between-subjects ANOVA was used
to determine if there are any differences in NEP scores among students in various science
courses. The IV was the course (science or non-science), the dependent variable was the
NEP score.
To answer Research Question 3, a paired t-test was used. The independent
variable was either the pretest or post-test, the dependent variable was the NEP score. For
this question, the analysis looked at the mean NEP score of the entire class. Due to the
inability to specifically identify each student with each survey (an IRB requirement), the
pretest and posttest comparisons were made for each class. As a result, posttest surveys
were only given to 19 different science courses during the 2019 semester. These courses
were Biology 101 (8 different classes, 171 pretest surveys, and 130 posttest surveys),
Biology 103 (one class, 18 pretest surveys, and 21 posttest surveys), Oceanography (one
class, 17 pretest surveys, and 15 posttest surveys), Marine Biology (one class, 20 pretest
surveys and 17 posttest surveys), Astronomy (one class, 17 pretest surveys and 18
posttest surveys), Environmental Science 101 (one class, 21 pretest surveys and 12
posttest surveys) and Chemistry 100 (6 classes, 103 pretest surveys, and 87 posttest
surveys). In total, 667 students in science courses completed the survey. Three hundred
sixty-seven students completed the surveys at the start of the semester for a pretest
analysis, and 300 science students completed the survey at the end of the Fall 2019
semester for posttest analysis.
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CHAPTER 4
Results
Descriptive Statistics
One thousand six hundred forty-five surveys were completed during the Fall 2019
and Spring 2020 semesters at campus one. The data was entered into SPSS version 26.
The data werefiltered for missing responses. In total, 89 surveys were missing one or
more responses, and they were removed from the data set, leaving a total of 1556
completed student surveys. Of these surveys, 918 (59%) were completed in the Fall of
2019, and 638 (41%) were completed in the Spring of 2020.
The breakdown of students successfully completing the survey is shown in Table
2. 61% of respondents were female (NF = 949) and 39% were male (NM = 607). Most
students (83%) were of traditional college-going age (e.g., 18-24); the remaining 17%
were 25 and older. No other age breakdown was collected for these students. 40% of all
surveys were completed by students identifying as White (NW = 622), 12.5% by students
identifying as Black (NB = 194), 39.7% by students identifying as Hispanic (NH = 617),
4% by students identifying as Asian American (NA = 64), 0.8% by students identifying as
American Indian (NI =12), and 3% by studentswho responded as “other” or chose not to
identify (NO = 47). Due to the small sample size for students identifying as American
Indian, Asian American, and other/unknown, these three groups were combined into one
larger group for all statistical comparisons. This group will be referred to as
“other/unknown” for the remainder of this study and comprised 7.9% of all surveyed
students (123 students). For this study, the number of students in each age group in
science courses was very similar to that of the general school population (Table 1).

43

However, in the non-science courses, the percentage of younger students (92%) and older
students (8%) was very different from the overall school numbers (81% and 19% for
younger and older students, respectively). For gender, the breakdown of students in nonscience courses was similar to the overall school numbers, but a much larger percentage
of female students in science courses (64%) compared to the school (54%). For race, the
percentages of students in each ethnic group were similar in both science and non-science
courses. However, these numbers were different from the school itself, with this study
having a smaller percentage of white students in the sample and students in the
other/unknown category. However, the percentage of Hispanic students was
approximately double what is reported for the school. The percentage of Black students
was also slightly higher for this study compared to the official school numbers (Table 1).
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Table 1
Demographic Breakdown of Students at the Community College Completing NEP Survey
Community

Survey Respondents

College

All

Science

Non-Science

Attendees

Responses

Classes

Classes

White

49.8

40

40.2

40

Black

7.9

12.5

13

11.3

Hispanic

18.9

39.7

38.9

42.3

Other /

23.4

7.8

7.9

6.4

18-24

81

83

79.7

92

25+

19

17

20.3

8

Male

46

39

35.6

48.2

Female

54

61

64.4

51.8

Race/Ethnicity

Unknown
Age

Sex/Gender

Note. The table shows the percentage of students in each demographic category. The
Race/Ethnicity Other category includes American Indian, Asian American, and
other/unknown.
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Research Question 1
Comparisons of environmental attitudes by gender, age, and race were conducted
separately for students in science classes and non-science classes. Both univariate
(gender, race, and age alone) and bivariate analyses were conducted (gender-x-age,
gender-x-race, age-x-race). Science courses included Astronomy, Biology 101,
Chemistry, Environmental Science, Human Ecology, Marine Biology, and
Oceanography; non-science included only College Seminar. In total, 823 students
completed the survey from all science courses combined (367 students in Fall 2019 and
456 students in Spring of 2020) and 423 students from the College Seminar classes (257
students in the Fall of 2019 and 166 in Spring 2020).
Gender. Independent samples t-tests were conducted to examine whether there
was a male-female difference in the environmental attitudes of community college
students in science and non-science courses. For all analyses, an alpha value of .05 was
used.
Science Sample. A t-test comparing male and female aptitudes for students in
science courses was completed. Notably, the data for males and females did not pass the
Shapiro Wilks Test for Normality (p< .05 for both) but visual inspection of the data,
using histograms (a typical bell-shaped curve) and Q-Q plots (mostly a straight line)
show the data to be essentially normal (Figures 2 and 3). The assumption is that this is
not violated to the extent that it will cause issues in the statistical analysis.
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Figure 2
Histogram of Female and Male NEP Scores, Science Courses

Figure 3
Q-Q Plot of Female and Male NEP Scores, Science Courses

Levene’s Test for equality of variances (Table 2) showed variances were not
homogeneous,𝐹(1,821) = 8.652, 𝑝 = .003; this was not assumed in the analysis. Results
indicate that the mean NEP score for females (M=3.65, SD=.489) was significantly
greater than for males (M=3.53, SD=.577), MD = .123 t (524.106) = 3.08, p =.002.
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Table 2
t-Test Results Comparing NEP Scores by Gender, Science Courses
Female

NEP Scores

Male

N

M

SD

N

M

SD

t

530

3.654

0.489

293

3.531

.577

3.076**

Note. *p<.05, ** p<.01, ***p<.001; M = Mean, SD = Standard Deviation.
The homogeneity of variances assumption was not met, 𝐹(1,821) = 8.652, 𝑝 = .003;
equal variances were not assumed, and an adjusted degree of freedom was used (df=
524.106).The results of the t-test comparing male and female aptitudes for students in
non-science courses are shown in Table 3. Again, the data for males and females did not
pass the Shapiro Wilks Test for Normality (p<.05 for both) but visual inspection of the
data, using histograms (a typical bell-shaped curve) and Q-Q plots (mostly a straight line)
show the data to be largely normal (Figures 4 and 5). The assumption is that this is not
violated to the extent that it will cause issues in statistical analysis.
Figure 4
Histograms of Female and Male NEP Scores, Non-Science Courses
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Figure 5
Q-Q Plots of Female and Male NEP Scores, Non-Science Courses

Levene’s Test for equality of variances showed variances were not homogeneous,
F (1,421) = 6.965, p= .009, as such equal variances were not assumed in analysis.
Results indicate that the mean NEP score for female students (M=3.64, SD=.434) was
significantly greater than for male students (M=3.49, SD=.524), MD= .153 t(394.908) =
3.247, p=.001.

Table 3
t-Test Results Comparing NEP Scores by Gender, Non-Science Courses
Female

NEP Scores

Male

N

M

SD

N

M

SD

t

219

3.642

0.435

204

3.490

.524

3.247***

Note. *p<.05, ** p<.01, ***p<.001; M = Mean, SD = Standard Deviation.
The homogeneity of variances assumption was not met, 𝐹(1,821) = 6.965, 𝑝 = .009;
equal variances were not assumed, and an adjusted degree of freedom was used (df=
394.908).
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Age. Independent samples t-tests were conducted to examine whether there was
an age difference in the environmental attitudes of community college students in science
and non-science courses. For all analyses, an alpha value of .05 was utilized.
Science Sample.The results of the t-test for science courses are shown in Table 4.
The data for younger and older students did not pass the Shapiro Wilks Test for
Normality (p< .05 for both) but visual inspection of the data, using histograms (a typical
bell-shaped curve) and Q-Q plots (mostly a straight line) show the data to be essentially
normal (Figures 6 and 7). The assumption is that this is not violated to the extent that it
will cause issues in the statistical analysis.
Figure 6
Histograms of younger and older students NEP Scores, Science Courses

Figure 7
Q-Q Plots of younger and older students NEP Scores, Science Courses
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Levene’s Test for equality of variances (Table 4) showed variances were
homogeneous F(1,821) = 1.801,p= .180. Results indicate that the mean NEP score for
students aged 18 - 24 (M=3.60, SD=.515) was not significantly greater than for students
aged 25 and older (M=3.63, SD=.566), MD= .03 t (821) = -.625, p =.532.
Table 4
t-Test Results Comparing NEP Scores by Age, Science Courses
18 – 24 years old
N
NEP Scores

656

25 + years old

M

SD

N

M

SD

t

3.604

0.515

167

3.633

.566

-.625**

Note. *p<.05, ** p<.01, ***p<.001; M = Mean, SD = Standard Deviation.
The homogeneity of variances assumption was not met, 𝐹(1,821) = 1.801, 𝑝 = .180;
equal variances were assumed, and regular degrees of freedom were used (df= 821).

Non-Science Sample.The results of the t-test for non-science courses are shown
in Table 5. Again, the data for younger did not pass the Shapiro Wilks Test for Normality
(p< .05 for both) but visual inspection of the data, using histograms (a typical bell-shaped
curve) and Q-Q plots (mostly a straight line) show the data to be largely normal (Figures
8 and 9). The assumption is that this is not violated to the extent that it will cause issues
in the statistical analysis. The data for the older students did pass the Shapiro Wilks Test,
which was expected due to the small sample size. Levene’s Test for equality of variances
showed variances were homogeneous, F (1,421) = >.000, p= .984. Results indicate that
the mean NEP score for students aged 18 - 24 (M=3.56, SD=.485) was not significantly
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greater than for students aged 25 and older (M=3.63, SD=.485), MD = .07 t (421) = 1.356, p = .176.

Table 5
t-Test Results Comparing NEP Scores by Age, non-Science Courses
18 – 24 years old

NEP Scores

25 +years old

N

M

SD

N

M

SD

t

389

3.559

0.485

34

3.677

.475

-1.356**

Note. *p<.05, ** p<.01, ***p<.001; M = Mean, SD = Standard Deviation.
The homogeneity of variances assumption was met, 𝐹(1,421) => .000, 𝑝 = .984; equal
variances was assumed and a regular degrees of freedomwas used (df= 421).
Figure 8
Histograms of younger and older students NEP Scores, Non-Science Courses
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Figure 9
Q-Q Plots of younger and older students NEP Scores, Science Courses

Race. The data were analyzed using a one-way analysis of variance (ANOVA) to
determine if there were any racial differences in environmental attitudes among
community college students taking science and non-science courses. For all analyses, an
alpha value of .05 was utilized. Descriptive statistics of NEP scores by race and sample
are shown in Table 6.
Table 6
Descriptive Statistics of NEP Scores by Race, Science and Non-Science Courses
Science Courses

Non-Science Courses

N

Mean

SD

N

Mean

SD

White

331

3.598

.552

169

3.550

.541

Black

107

3.454

.494

48

3.419

.332

Hispanic

320

3.679

.480

179

3.642

.461

Other / Unknown

65

3.590

.593

27

3.467

.423

Science Sample.For science classes, the Shapiro Wilks test showed the NEP
scores for White students are generally not distributed (p = .004), but the NEP scores for
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the other races (Hispanic, Black, and other) are normally distributed (p> .05). Despite this
discrepancy, visual inspection of the data, using histograms (typical bell-shaped curve
although there was some very slight evidence of skew to the left on the histogram for
white students) and Q-Q plots (mostly a straight line) show the data to be essentially
normal (Figure 10). The violation was deemed minimal, and further analysis proceeded.
Figure 10
Histogram and Q-Q Plot of NEP Scores for White Students, Science Courses

The Levene’stest was significant, 𝐹(3, 819) = 3.262, 𝑝 = .021, such that equal
variance could not be assumed. The Welch’s F-test was therefore used in place of the
standard ANOVA. The Welch’s F-test was significant, F (3,217.399) = 5.789, p = .001,
suggesting differences among the groups. In order to check for differences between the
different ethnic groups, Games-Howell post-hoc comparisons were used. Data analysis
indicated that the mean NEP score for Hispanic students (N = 320, M = 3.679, SD = .480)
was significantly higher than that for Black students (N = 107, M = 3.454, SD = .494).
No other differences were statistically significant.
Non-Science Sample.Similarly, for non-science courses, the Shapiro Wilks test
showed the NEP scores for White students are not normally distributed, but the NEP
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scores for the other races (Hispanic, Black, and other) are normally distributed (Table 7).
Visual inspection of the data for White students using histograms (typical bell-shaped
curve although there was some very slight evidence of skew to the left on the histogram
for white students) and Q-Q plots (mostly a straight line) show the data to be essentially
normal (Figures 11). Again, the violation appeared minimal, and analysis was continued.
Figure 11
Histogram and Q-Q Plot of NEP Scores for White Students, Non-Science Courses

Again, Levene’s test was significant, F (3,419) = 3.612, p = .013, such that equal
variance could not be assumed. The Welch’s F-test was used in place of the traditional
ANOVA. Results of the Welch’s F-test showed significant differences in mean NEP
scores by race; F (3,98.327) = 5.106, p = .003. In order to check for differences between
the different ethnic groups, Games-Howell post hoc comparisons were used. Similar to
the science findings, this test indicated that the mean NEP score for Hispanic students (N
= 179, M = 3.642, SD = .461) was significantly higher than that of Black students (N =
48, M = 3.419, SD = .332). No other differences were found.
Age and Gender. A two-way analysis of variance (ANOVA) was conducted to
evaluate any differences in mean NEP scores by age and gender for students in science
and non-science classes. Descriptive statistics are shown in Table 7.
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Table 7
Descriptive Statistics of NEP Scores by Age and Gender, Science and Non-Science
Samples
Science

Non-Science

Age

Gender

N

Mean

SD

N

Mean

SD

18 - 24

Female

408

3.663

.478

196

3.635

.430

Male

248

3.508

.558

193

3.482

.526

Female

122

3.624

.526

23

3.699

.474

Male

45

3.658

.668

11

3.630

.497

25 and over

Science Sample. The assumption of multivariate normality was checked using
residual plots.The Shapiro Wilks test showed a p-value <.01, meaning the residuals were
not normally distributed. However, the Skewness value (-.293) and Kurtosis value (.081)
were both close to zero. In addition, the histogram showed a typical bell-shaped curve,
and the Q-Q plot showed a relatively straight line (Figure 12). This creates relative
confidence that the residuals distribution is acceptable.
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Figure 12
Histogram and Q-Q Plot of NEP Scores for Normality Residuals, Science Sample

The assumption for the homogeneity of variance was violated, F (3, 819) = 3.88,
p = .009. This is likely a result of the disproportionately small sample of males in the 25+
age category. Because this assumption is unmet, we should be cautious in interpreting the
results of this analysis (Table 8), which showed age, F (1,819) = 1.22, p = .27, partial η2
= .001, gender, F (1, 819) = 1.44, p = .23, partial η2 = .002, and their interaction, F (1,
819) = 3.55, p = .06, partial η2 = .004, were all non-significant predictors of NEP scores.
Notably, the profile plot suggests an interaction, which corroborates the marginally
significant interaction term (p = .06); however, given the assumptions violations this is
not interpreted (Figure 13).
Table 8
Two-Way ANOVA Results, Science Sample
Source

Type III

df

Sum of

Mean

F

Sig.

Square

Eta

Squares
Corrected

3.837

Partial

Squared
3

1.279

Model

57

4.698

.003

.017

Intercept

5659.902

1

5659.902

20791.373

.000

.962

Age

.331

1

.331

1.215

.271

.001

Gender

.393

1

.393

1.443

.230

.002

Age *

.968

1

.968

3.554

.060

.004

Error

222.951

819

.272

Total

10952.471

823

226.788

822

Gender

Corrected
Total

Figure 13
Estimated Marginal Means of NEP score for Females and Males by Age in Science
Courses
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Non-Science Sample. In the non-science sample, multivariate normality was
tested using the residuals. The Shapiro Wilks test showed a p-value =.104, meaning the
residuals were normally distributed. The Skewness value (-.227) and Kurtosis value
(.410) were both close to zero. In addition, the histogram showed a typical bell-shaped
curve, and the Q-Q plot showed a relatively straight line (Figure 14). This creates relative
confidence that the residuals distribution is acceptable.
Figure 14
Histogram and Q-Q Plot of NEP Scores for Normality Residuals, Non-Science Sample

The assumption for the homogeneity of variance was not violated based on
Levene’s test F (3, 819) = 2.43, p = .065; however, the results were largely the same. No
significant difference in age, F (1,419) = 1.35, p = .246, partial η2 = .003, gender, F (1,
819) = 1.48, p = .22, partial η2 = .004, or interaction effects, F (1, 819) = .22, p = .64,
partial η2 = .001, were observed (Table 9). Notably, the small sample sizes in the 25+ age
category for both males and females call these analyses into question, particularly as the
profile plot shows evidence of differences between both age and gender groups, as well
as a potential interaction (Figure 15). More data is needed to reach a definitive
conclusion.
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Table 9
Two-Way ANOVA Results, Non-Science Sample
Source

Type III

df

Sum of

Mean

F

Sig.

Square

Eta

Squares
Corrected

Partial

Squared

2.768

3

.923

4.008

.008

.028

1442.445

1

1442.445

6267.035

.000

.937

Age

.311

1

.311

1.349

.246

.003

Gender

.341

1

.341

1.481

.224

.004

Age *

.051

1

.051

.220

.639

.001

Error

96.439

419

.230

Total

5485.707

423

99.206

422

Model
Intercept

Gender

Corrected
Total
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Figure 15
Estimated Marginal Means of NEP score for Females and Males by Age in Non-Science
Courses

Gender and Race. A two-way analysis of variance (ANOVA) was conducted to
evaluate any differences in mean NEP scores by gender and race for students in science
and non-science classes. Descriptive statistics are shown in Table 10.
Table 10
Descriptive Statistics of NEP Scores by Gender and Race, Science and Non-Science
Samples
Science

Non-Science

Gender

Race

N

Mean

SD

N

Mean

SD

Female

White

197

3.695

.491

80

3.676

.415

61

Male

Black

67

3.472

.428

32

3.415

.308

Hispanic

224

3.677

.483

96

3.710

.463

Other/unknown

42

3.627

.555

11

3.406

.392

White

134

3.456

.606

89

3.436

.614

Black

40

3.423

.594

16

3.429

.387

Hispanic

96

3.683

.476

83

3.562

.449

Other/unknown

23

3.522

.665

16

3.471

.456

Science Sample. For students in science classes, The Residuals of Normality
were also tested. The Shapiro Wilks test showed a p-value = .001, meaning the residuals
were not normally distributed. However, the Skewness value (-.251) and Kurtosis value
(.016) were close to zero. In addition, the histogram showed a typical bell-shaped curve,
and the Q-Q plot showed a relatively straight line (Figure 16). This creates relative
confidence that the residuals distribution is acceptable.
Figure 16
Histogram and Q-Q Plot of NEP Scores for Normality Residuals, Science Sample
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The assumption for the homogeneity of variance was violated F(7, 815) = 3.32, p
= .002. This is likely a result of the disproportionately small sample of students that
identified as Black or other/unknown. Table 11 shows a significant effect with gender F
(1, 815) = 4.15, p = .042, partial η2 = .005, race F (3,815) = 5.33, p = .001, partial η2 =
.019 and their interaction F (3, 815) = 2.92, p = .03, partial η2 = .011, as all were
significant predictors of NEP score. Because the interaction is significant, we need simple
main effects testing to determine which group means significantly differ (Table 12).
These results show that the only statistically significant groups are White males and
White females. All other ethnic groups are not significantly different by gender. The
result is that the main effect cannot be interpreted. More data is needed to reach a
definitive conclusion.
Table 11
Two-Way ANOVA Results, Science Sample
Source

Type III

df

Sum of

Mean

F

Sig.

Square

Eta

Squares
Corrected

Partial

Squared

8.999

7

1.286

4.811

.000

.040

6056.222

1

6056.222

22663.301

.000

.965

Gender

1.109

1

1.109

4.149

.042

.005

Ethnicity

4.272

3

1.424

5.329

.001

.019

Gender *

2.339

3

.780

2.918

.033

.011

Model
Intercept

Ethnicity

63

Error

217.789

815

Total

10952.471

823

226.788

822

Corrected

.267

Total

Table 12
Results of Main Effects for Gender and Race
Science
Race

White

Black

Hispanic

Other /unknown

Gender

Mean

Std.

Difference

Error

Sig

Female

Male

.239

.058

.000

Male

Female

-.239

.058

.000

Female

Male

.048

.103

.640

Male

Female

-.048

.103

.640

Female

Male

-.007

.063

.917

Male

Female

.007

.063

.917

Female

Male

.105

.134

.433

Male

Female

-.105

.134

.433

Non-Science Sample. In the non-science sample, multivariate normality was
checked using the residuals. The Shapiro Wilks test showed a p-value of .068, meaning
the residuals are normally distributed. The Skewness value (-.241) and Kurtosis value
(.440) were both close to zero. In addition, the histogram showed a typical bell-shaped
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curve, and the Q-Q plot showed a relatively straight line (Figure 17). This creates relative
confidence that the residuals distribution is acceptable.
Figure 17
Histogram and Q-Q Plot of NEP Scores for Normality Residuals, Non-Science Sample

The assumption for the homogeneity of variance was violated F (7, 415) = 3.29, p
= .002. This is a likely result of the disproportionately small sample of students that
identified as Black or other/unknown. Table 13 shows there was a significant effect with
race F (3,415) = 3.02, p = .03, partial η2 = .021, but there was not a significant effect with
gender F (1, 415) = 2.00, p = .16, partial η2 = .005, nor with the interaction F (3, 415) =
1.17, p = .32, partial η2= .008. The only significant difference with NEP scores was
between Hispanic and Black students (MD= .214, p = .05). Notably, the profile plot
(Figure 18) shows potential gender differences for specific racial groups; however, due to
small sample sizes, this was not significant.
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Table 13
Two-Way ANOVA Results, Non-Science Sample
Source

Type III

df

Sum of

Mean

F

Sig.

Square

Eta

Squares
Corrected

Partial

Squared

5.771

7

.824

3.662

.001

.058

2703.047

1

2703.047

12005.815

.000

.967

Gender

.450

1

.450

1.998

.322

.008

Ethnicity

2.036

3

.679

3.015

.030

.021

Gender *

.789

3

.263

1.168

.322

.008

93.435

41

.225

Model
Intercept

Ethnicity
Error

5
Total

5485.707

42
3

Corrected
Total

99.206

42
2
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Figure 18
Estimated Marginal Means of NEP score for Females and Males by Race in NonScience Courses

Age and Race. A two-way analysis of variance (ANOVA) was conducted to
evaluate any differences in mean NEP score by age and race for students in science and
non-science classes. Descriptive statistics are shown in Table 14.
Table 14
Descriptive Statistics of NEP Scores by Age and Race, Science and Non-Science Samples
Science

Non-Science

Age

Race

N

Mean

SD

N

Mean

SD

18-24

White

263

3.571

.557

153

3.509

.540

Black

80

3.477

.494

44

3.400

.325

Hispanic

267

3.689

.462

169

3.649

.464

67

25 +

Other/unknown

46

3.522

.526

23

3.533

.397

White

68

3.703

.523

16

3.933

.393

Black

27

3.385

.496

4

3.633

.381

Hispanic

53

3.625

.567

10

3.520

.403

Other/unknown

19

3.754

.720

4

3.083

.412

Science Sample.In the science sample, multivariate normality was checked using
the residuals.The Shapiro Wilks test showed a p-value <.01, meaning the residuals were
not normally distributed. However, the Skewness value (-.326) and Kurtosis value (.205)
were close to zero. In addition, the histogram showed a typical bell-shaped curve, and the
Q-Q plot showed a relatively straight line (Figure 19). This makes me relatively confident
that the residuals distribution is acceptable.
Figure 19
Histogram and Q-Q Plot of NEP Scores for Normality Residuals, Science Sample

The assumption for the homogeneity of variance was not violated, F (7, 815) =
1.83, p = .078. Table 15 shows there was not a significant age effect, F (1, 815) = .976,
p= .32, partial η2 = .001. There was a significant race effect, F (3,815) = 3.92, p = .009,
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partial η2 = .014. There was a not significant age by race effect for NEP score F (3, 815)
= 2.20, p = .087, partial η2 = .008. Black students had a significantly lower NEP score
when compared to White, Hispanic, and other/unknown students. All other comparisons
were not significantly different. The profile plot (Figure 20) shows potential age
differences for specific racial groups; however, this was not significant due to small
sample sizes.
Table 15
Two-Way ANOVA Results, Science Sample
Source

Type III

df

Sum of

Mean

F

Sig.

Square

Eta

Squares
Corrected

Partial

Squared

6.222

7

.889

3.284

.002

.027

Intercept

5000.423

1

5000.423

18476.714

.000

.958

Ethnicity

3.182

3

1.061

3.919

.009

.014

Age

.264

1

.264

.976

.324

.001

Age*

1.784

3

.595

2.197

.087

.008

Error

220.567

815

.271

Total

10952.471

823

226.788

822

Model

Ethnicity

Corrected
Total
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Figure 20
Estimated Marginal Means of NEP score for Different Ages by Race in Science Courses

Non-Science Sample. In the science sample, multivariate normality was checked
using the residuals. The Shapiro Wilks test showed a p-value =.004, meaning the
residuals were not normally distributed. However, the Skewness value (-.338) and
Kurtosis value (.654) were both close to zero. In addition, the histogram showed a typical
bell-shaped curve, and the Q-Q plot showed a relatively straight line (Figure 21). This
creates relative confidence that the residuals distribution is acceptable.
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Figure 21
Histogram and Q-Q Plot of NEP Scores for Normality Residuals, Non-Science Sample

In the non-science sample, the assumption for the homogeneity of variance was
not violated based on Levene’s test F (7, 415) = 1.84, p = .078. There was no significant
age effect F (1, 415) = .037, p = .85, partial η2< .001. There was a significant race effect
F (3,415) = 3.13, p = .03, partial η2 = .022, with white and other/unknown students
having significantly different NEP scores. There was also a significant age by race effect
for NEP score F (3, 415) = 4.56, p = .004, partial η2 = .032 (Table 16 and Figure 22).
Because the interaction is significant, we need simple main effects testing to determine
which group means significantly differ (Table 17). These results show that the only
statistically significant group is younger White, and older White students. All other ethnic
groups are not significantly different by age. The result shows the main effect cannot be
interpreted. More data is needed to reach a definitive conclusion.
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Table 16
Two-Way ANOVA Results, Science Sample
Source

Type III

df

Sum of

Mean

F

Sig.

Square

Eta

Squares
Corrected

Partial

Squared

6.017

7

.860

3.828

.000

.061

Intercept

1077.663

1

1077.663

4799.155

.000

.920

Ethnicity

2.111

3

.704

3.134

.025

.022

Age

.008

1

.008

.037

.848

.000

Ethnicity

3.069

3

1.023

4.555

.004

.032

Error

93.189

415

.225

Total

5485.4707

423

99.206

422

Model

* Age

Corrected
Total

Table 17
Results of Main Effects for Gender and Race
Non-Science
Race

White

Age

18-24

25 +
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Mean

Std.

Difference

Error

-.424

.125

Sig

.001

Black

Hispanic

Other /unknown

25+

18-24

.424

.125

.001

18-24

25+

-.233

.247

.346

25+

18-24

.233

.247

.346

18-24

25+

.129

.154

.404

25+

18-24

-.129

.154

.404

18-24

25+

.450

.257

.080

25+

18-24

-.450

.257

.080

Figure 22
Estimated Marginal Means of NEP score for Different Ages by Race in Non-Science
Courses
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Research Question 2
Do community college students enrolling in different types of science courses
express different environmental attitudes?
The data were analyzed using a one-way analysis of variance (ANOVA) to
determine if there was any difference in environmental attitude among community
college students in different science courses. For all analyses, an alpha value of .05 was
utilized. Descriptive statistics of NEP scores by science courses are shown in Table 18.
Table 18
Descriptive Statistics of NEP Scores by Science Courses
Science Courses
N

Mean

SD

Biology 101

398

3.556

.507

Biology 103

36

3.715

.464

Environmental Sci

43

3.535

.560

Oceanography

54

3.652

.526

Marine Biology

37

3.604

.552

Chemistry

205

3.734

.489

Astronomy

50

3.481

.698

The Shapiro Wilks test showed the NEP scores for students in Biology 101 and
Chemistry 100 are not normally distributed, but the NEP scores for the other classes
(Biology 103, Environmental Science, Oceanography, Marine Biology, and Astronomy
101) are normally distributed (p> .05). Despite this discrepancy, visual inspection of the
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data using histograms (a typical bell-shaped curve) and Q-Q plots (mostly a straight line)
shows the data to be largely normal (Figure 23 and 24). The violation was deemed
minimal, and the analysis proceeded.
Figure 23
Histogram and Q-Q plot of Biology 101 students NEP Scores

Figure 24
Histogram and Q-Q plot of Chemistry 100 students NEP Scores

The Levene’s Test was significant, F (6,816) = 2.257, p = .036, such that equal
variance could not be assumed. The Welch’s F-test was therefore used in place of the
standard ANOVA. The Welch’s F-test was significant, F (6,142,928) = 3.597, p=.002. In
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order to check for differences between the different ethnic groups, Games-Howell post
hoc comparisons were used. Data analysis indicated that the mean NEP score for
Chemistry 100 students (N = 205, M = 3.734, SD = .489) was significantly higher than
that for students in Biology 101 (N = 398, M = 3.556, SD = .507). No other differences
were statistically significant.
Research Question 3
Does taking a semester-long science course impact the environmental attitudes of
community college students?
A paired-samples t-test was conducted to evaluate whether a statistically
significant difference exists between the NEP score at the start of the semester and the
end of the semester for students taking various science courses. An alpha value of .05
was utilized. Descriptive statistics are in Table 19. The results of the paired sampled t-test
were not significant t (18) = -.294, p = .772, indicating that there was no significant
increase in NEP score from the pretest (M = 3.67, SD = .127) to the posttest (M = 3.68,
SD = .207). The effect size for our analysis is small (Eta squared = t2/ t2 + (N-1) = .005).
Since the mean increase was not significant, the null hypothesis was retained.
Table 19
Paired Samples t-Test Results Comparing NEP Scores for Science Courses
Pretest

NEP Scores

Posttest

N

M

SD

N

M

SD

t

19

3.666

0.127

19

3.677

.207

-.294

Note. *p<.05, ** p<.01, ***p<.001; M = Mean, SD = Standard Deviation.
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Summary
There do appear to be differences in NEP scores among race/ethnicity and gender
groups, with some suggestive evidence of interactions in these factors. There is less
evidence of an association between course taken and NEP scores and no evidence of
changes in scores from start to end of the course. In addition, there is no evidence of any
interactions with age and NEP score. In Chapter 5, the implications of these results and
their limitations are discussed.
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CHAPTER 5
Summary of Results and Implications
This study aimed to analyze the environmental attitudes of community college
students – the extent to which they care for the environment and express concern for
environmental issues. One key finding in this study was that, among the 1,556 students
analyzed, the mean NEP score for all students at the college was 3.61—suggesting that
on-average students have pro-environmental attitudes. This, perhaps, is unsurprising
given that the community college chosen for this study has made the environment a
priority. Over the past few years, they have created a new Sustainability Department
focused on reducing energy, installing car charging stations, and reducing waste and
plastic while keeping the student body informed and involved. Therefore, they may
attract students who express greater concern for the environment or help develop more
pro-environmental attitudes among their students due tothe university commitment.
However, it should be noted that there was significant variation in the NEP scores
among students, ranging from a low of 1.67 to a high of 4.73. The overall average of 3.61
is on a 5-point scale, suggesting room to continue developing environmental concerns.
This implies that, while the college has made the environment a priority, more might be
possible in helping students understand the value of that priority.
Moreover, the results comparing mean NEP scores among demographic groups
and courses have implications for how colleges build environmental concerns among
students. Overall, there were no differences by age groups but there were by gender and
race. Females were found to have a significantly higher NEP score than males on
average, and Hispanic students had higher NEP scores than Black students on average.
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When analyzed together, there was further evidence that gender and race may interact in
shaping environmental attitudes.
These results highlight the need to focus on male students and bolster their
environmental concerns; however, it is unclear from this work what type of intervention
will be most beneficial. Diamantopoulos, Schlegelmilch, Sinkovics, and Bohlen (2003)
found that males had greater knowledge about the environment and environmental issues,
yet females' environmental attitudes and behaviors were greater. Therefore, it is not clear
if just providing environmental education will be sufficient.
The results for racial groups suggest that targeting a specific group may not be a
fruitful path forward; however, providing diverse groups of students opportunities to
engage in the environment may help align their attitudes. As prior literature notes,
racial/ethnic groups may be focused on different large-scale planetary issues or smallerscale local issues; thus allowing for engagement may help bolster their attitudes (Mohai
& Bryant, 1992; Vaughan & Nordenstam, 1991). Curriculum, therefore, may want to
focus on a range of issues to ensure students of diverse backgrounds can engage with the
material.
There were little differences in average NEP scores among science courses—
students in Chemistry had the highest NEP score; however, it is not immediately clear
what to read into that result. In addition, the pre-post analysis did not show gains in NEP
scores from the start to the end of a semester-long science class. This may have resulted
from the high average NEP score at the start of class or the data limitation discussed
below.
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Comparison to Prior Research
Reliability and Average Scores
First, while the NEP has been used in prior studies to measure the attitudes of
adults and higher education students, it has not been used with community college
students. This study shows that the NEP produced sufficiently reliable scores for use
among this population (Cronbach’s 𝛼 = .75). This reliability is similar to prior studies
(𝛼 =0.79, Cordano, Welcomer & Scherer, 2003; 0.83, Dunlap, Liere, Mertig & Jones,
2000; 0.70, Johnson, Bowker & Cordell, 2004; 0.75, Mayer & Frantz, 2004; 0.71, Reis
Neto, de Souza, Bitencourt, Cupertino, de Melo Neto, Soares & de Oliveira Rodrigues,
2021) and is considered acceptable (Cortina, 1993). It can be a valuable tool for
community colleges looking to better understand their student populations and plan their
environmental science curriculum.
Second, while there are many potential differences in the student populations in
community colleges and four-year colleges (e.g., student age, economic status, etc.), the
NEP scores of the community college students in this study and those of four-year
college students in prior studies are quite similar. Lopez (2016) used the NEP survey on
1,096 students at a four-year private college in Florida and found a mean NEP score of
3.5, which was labeled as moderately positive towards environmental attitude. Levine
and Strube (2012) surveyed 90 undergraduate students from the psychology department
of a four-year college in the United States and found their mean NEP score to be 3.51.
Rideout (2005) surveyed college students in the United States after a three-week
environmental module and found a mean NEP score of 3.7. The mean NEP score of 3.61
in this study falls among these values.
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Demographic Differences
Numerous studies, including this one, have shown differences in environmental
attitude among students of different ages, gender, and races (Bradley, Waliczek, &
Zajicek, 1999; Casey, & Scott, 2006; Dunlap, Liere, Mertig, & Jones, 2000; Evert,
Coetzee, & Nell, 2021; Köse, Gencer, Gezer, Erol & Bilen, 2011; Lopez, 2016).
Differences in the results from this study and prior work are documented here:
Age. Concerning age, most studies comparing environmental attitude and age
report a negative relationship, with younger people having greater concern for the
environment (Dunlap, Liere, Mertig, & Jones, 2000; Hornback, 1974; Liere & Dunlap,
1980; Malkis & Grasmick, 1977). The reasons given in these prior studies are usually
based on economics. Older people are more concerned with jobs, salary, and stronger
economies, which results in environmental concerns not being prioritized. Younger
people are less invested in the economy, so the environment is more prioritized.
However, focusing solely on students in college, some studies have shown that older
students have a greater environmental attitude than younger students (Casey & Scott,
2006; Klineberg, McKeever, & Rothenbach, 1998; Levine & Strube, 2012). There was no
statistically significant difference between younger students (age 18 to 24, NEP score
3.60 for science and 3.56 for non-science respectively) and older students (age 25 and
older, NEP score 3.63 for both science and non-science courses). The difference,
however, may be due to (1) the small sample of older students in the study; (2) the lack of
granular data on age (age was binned into two categories); and (3) the fact that most
students surveyed were in introductory courses.
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Gender. Many studies show females have a greater environmental attitude than
males (Arnocky & Stroink, 2010; Dagher, Kassar & Itani, 2015; Jeong, Jung & Koo,
2015; Karpiak & Baril, 2008; Kim, Jeong & Hwang, 2013; Jeong, Jung & Koo, 2015;
McStay & Dunlap, 1983; Stern, Dietz & Kalof, 1993; Vicente-Molina, Fernández-Sáinz
& Izagirre-Olaizola, 2013). This study found similar results: Females had a significantly
higher NEP score in both science and non-science courses (3.65 and 3.53 for females and
males, respectively, in science courses and 3.64 and 3.49 for females and males in nonscience courses, respectively).
Race. The data from this study confirm previous studies that had shown that
Hispanics were significantly more concerned about the environment than other ethnic
groups (Bechtel, Corral‐Verdugo, Asai & Riesle, 2006; Corral-Verdugo & Armendariz,
2000; Kalof, Dietz, Guagnano & Stern, 2002; Klineberg, McKeever & Rothenbach,
1998; Lazri & Konisky, 2019). This study also confirms the findings of prior work that
shows no differences in attitudes among Black and White adults (Cutter, 1981; Jones,
1998; Mitchell, 1979; Mohai & Bryant 1998; NORC, 1988; Vaughan & Nordenstam,
1991). This work is important as this community college has a diverse student body. In
addition, the demographics of the United States are changing and becoming more diverse.
This alignment is interesting and underscores some of the hypotheses that experiences
correlated with race/ethnicity shape environmental attitudes. However, the big decision is
what to do next with such information. Although Hispanics had the highest NEP score of
all ethnic groups, the answer is not to leave them alone because their score is “good
enough.” Instead, we can learn from their experiences to better understand what drives
increased concern for the environment and engage students from diverse backgrounds to
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share their insights. With this, we can hopefully support all students at this diverse
college in becoming more pro-environmental.
Differences Related to Course-Taking
Science vs. Non-science Courses. Although statistical comparisons were not
conducted due to the lack of independence in the two samples, the current study results
support the finding from previous studies that students enrolled in science courses
(M=3.65) have higher environmental attitudes than their peers (M=3.57). For example,
Ahamad and Tanin (2021) found that students enrolled in science courses were 1.37
times more likely to have pro-environmental attitudes than those with no college-level
science experience. They suggest science students may have a greater interest in or a
greater knowledge of science, which could result in greater scores on the NEP survey.
Pe’er, Goldman, and Yavetz, (2007) similarly found that students taking
environmentally-related classes were more pro-environmental than students in other
majors and felt that the reason was more knowledge about the environment and
environmental issues.
Differences among Science Courses. This study also looked at differences in
environmental attitudes between students in various science classes. A surprising result
was found. On average, students in Chemistry had significantly higher scores than
students in Biology 101. As both courses are entry-level and do not have prerequisites, it
was unclear why a difference would be apparent. This result was discussed with the
Natural Science Department Chair at this school, and the best explanation seems to be
that Biology 101 is perceived as an easier course and Chemistry is seen as more difficult,
and as a result, students in Chemistry are more advanced stronger science students
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overall. If that is the case, the work of Jeong, Jung, & Koo (2015) might explain this
study. The authors found that students with a higher GPA scored higher on their
environmental scale than students with a lower GPA. This is just a hypothesis, as no GPA
data could be collected for these groups.
Pre-post Differences. While some previous studies have also shown an increase
in environmental attitude after completing a science course (e.g., Schmidt, 2007;
Carpenter, 1981; Humston & Ortiz-Barney, 2007; Mangas, Martinez & Pedauyé, 1997;
McMillan, Wright & Beazley, 2004), no differences were found in this study in the
subset of courses analyzed. The lack of increase in environmental attitude with this study
has also been seen in other studies. Leeming, Dwyer, Porter, & Cobern (1993) found that
environmental attitude did not change after the student has completed the educational
component of their study. The authors reasoned that this lack of change was due to the
students already starting the study with a very positive environmental attitude, and as a
result, their increased education did not make a difference. Similar results were found by
Anderson, Teisl, Criner, Tisher, Smith, Hunter, Norton, Jellison, Alyoknin, Gallandt,
Haggard, & Bicknell (2007) and by Harraway, Broughton-Ansin, Deaker, Jowett &
Shephard (2012),who also used the NEP survey. This may be the case for the present
study, as well. For this study, the pre and post-test scores were quite high (3.67 and 3.68).
This shows that the students at this community college had entered the school with a proenvironmental NEP score, and perhaps, little change should be expected.
Study Limitations
This study has limitations in both the collection and analysis of the data. The
firstwould be the selection of students. Not every student was surveyed, so the random
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courses chosen may not represent every student at the school. The researcher chose as
many classes as possible to survey, including courses representing morning (classes that
begin weekday before 11:59 am), afternoon (classes that begin weekdays from 12 noon
until 3:59 pm), evenings (classes that begin weekdays from 4 pm or later) and weekend
(classes that begin any time of the day on either Saturday or Sunday). Plus, only one
campus was surveyed at this community college, so the results are unique to them. In
addition, this study looked at students from a community college in a suburban area in the
northeast of the United States. The diversity, age, gender, and socioeconomic status of
these students make them unique to all other students in higher education, and therefore,
the findings cannot be generalized for all students in higher education or community
colleges.
Another limitation was a parameter of the IRB at the community college where
the study was done. One requirement was that all surveys needed to be anonymous. This
meant that there was a slight chance that a student could have been in more than one of
the surveyed classes and therefore completed the NEP survey more than once. The
anonymous nature also affected the ability to run a more comprehensive analysis of the
pre and post-test analysis because there was no way to see the difference for each student
individually between the start and end of the semester. Instead, analysis of the entire class
had to be completed, which was underpowered and did not allow a more detailed
interpretation.
Another limitation was the COVID-19pandemic that occurred during the middle
of the study. This virus closed the community college and every other school in the state
and kept them closed for over a year. This prevented the collection of all posttest surveys
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during the second semester and a potential third round of surveys the following semester.
By the time COVID-19 appeared, over 1,600 surveys had already been completed faceto-face. Changing all surveys to a digital, online format would have skewed the results.
Another limitation was the reactive effect of testing. Did some students answer
the survey questions in the way that they "think" they should answer instead of being
completely honest? To minimize this, clear and precise directions were given at the start
of the survey period and repeated halfway through the survey, explaining why an honest
answer was essential and that all responses would not count towards their grade nor be
used to penalize them. Furthermore, all students were told that their responses would
remain confidential.
The last limitation was the demographic groups used in this study. There were
only two age options (18-24 years old and 25 and older). As a result, a 24-year-old and a
25-year-old completing surveys would be in different age groups. However,there would
probably not be any difference in their environmental attitude, and as a result,it would
have been difficult to distinguish between the two different age groups. For future
studies, two other age groups should be added (18-24, 25-29, 30-39, 40, and older) to
better distinguish between younger and older students. For gender, there were only two
options (female and male). As gender identity becomes more recognized in higher
education, there will be a need to reevaluate these two options. Making it more inclusive
to all and understanding the environmental attitude of more people will only make this
data more valuable. In addition, there was only the option to choose one category for the
demographic of race. As diversity in the United States increases, there will be an increase
in people that identify as belonging to more than one of the choices in the category of
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race. Identifying these students for who they are, will be an advantage for future studies.
Lastly, there is a limitation with the different science courses. The expectation is that
students take the science courses that most interest them. Students interested in
environmental science, marine biology, or chemistry will take the corresponding course.
However, there may be other factors that affect those decisions. Course availability could
be a factor. Was a specific course full and no longer available, or did the time of day of a
specific course not work for the student's schedule? This could result in students choosing
a science course by availability instead of interest.
Discussion of Future Practice
Chan’s (1996) study of environmental attitudes and behaviors found that school
was one of the most important sources of environmental information. Higher education
needs to ensure that the environmental education they give is informative (increases
environmental knowledge) and positive (creates pro-environmental citizens). Notably, the
present study looks at the environmental attitude of students in community colleges.
Environmental attitudes are not the same as environmental knowledge. Environmental
attitude involves one’s feelings or values towards the environment, while environmental
knowledge involves facts and details learned about the environment. They are positively
related because many studies have shown that environmental knowledge increases
environmental attitudes. As such, the curriculum should focus on delivering timely
environmental content.
To this end, a STEM-focused curriculum has advantages. A STEM curriculum
has been shown to help humans with problem-solving and increase optimism in
correcting environmental problems (Harrison, 2020). Creating new environmental
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courses or tweaking the curriculum in established courses is a great first step. These steps
seem the easiest to achieve. However, more can be done. Higher education offers more
than courses in environmental education, and other courses can benefit from embedding
these concepts. For example, Marine Biology courses can discuss melting polar ice,
rising sea levels, global warming, and coral bleaching. Astronomy courses can discuss
light pollution or how increased carbon dioxide in the atmosphere can affect the space
station and other satellites. Due to increased carbon dioxide levels, chemistry courses can
discuss acid rain from pollution or ocean acidification.
There are also options for non-science courses to embed environmental topics.
Business, art, and foreign language classes can all include environmental education into
their curriculum with very little hardship. In a study by Hadzigeorgiou and Skoumios
(2013), the authors felt that integrating environmental education into the higher education
system was important and one of the best ways was to keep the relationship between self
and the natural world explicit and always in focus.
Thus, standard courses and curricular changes are not the only options. Rideout
(2005) discussed the creation of a two-to-three-week environmental module that included
discussions and reading about current environmental problems. Using the NEP scale,
students were found to be more pro-environmental after this module. Meyer and Munson
(2005) looked at the effects of environmental expressive writing on students in college.
The students were asked to create compositions that described their own impacts on the
environment. They were later interviewed, and the students felt a greater level of
environmental knowledge and felt more pro-environmental. In a similar study, Bright and
Tarrant (2002) looked at students taking an environmental writing course, focusing
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specifically on the Endangered Species Act. At the end of the course, the students felt
more pro-environmental and had a greater level of complex thinking when compared to
other students in a writing course, not about the environment. In addition, field trips and
encounters into nature are also very practical environmental learning experiences
(Ballantyne & Packer, 2005; Rosa & Collado, 2019). Higher education should consider
altering curriculum and leveraging short-term learning periods (e.g., intersessions and
field trips) to provide environmental experiences. Cortese (2003) supported this idea
when he wrote that for the best long-term retention of knowledge, 80% comes from what
we do, and only 20% comes from what we hear or read. For students in the higher
education classroom, increasing the experiences will have a considerable impact.
Although the students on this community college campus have a relatively strong
pro-environmental attitude NEP score, the students can improve. A score of 3.6 can
always go up to a 3.8 or 4.0. The best place for this to begin would be the science
department as these courses are more directly related to the environment. All department
members should work together to alter their curriculum to increase the environmental
topics as much as possible. In addition, the science department should collaborate with
the other departments to build a cohesive and consistent roadmap for environmental
education across the college. Examples have been given in this dissertation. Entry-level
courses could begin the process, building a stronger foundation for the students to take to
more advanced courses. Higher education needs to challenge misguided beliefs that all
species are not an important part of the planet, that new technology will swoop in and
save us and that all resources and inexhaustible. In addition, higher education needs to
discuss the problems and allow the students to come up with solutions. Shephard and
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Furnari (2013) wrote that this topic is so important that all students in higher education
should take a mandatory course on environmental sustainability in their first year, and all
educators should have environmental topics added to their professional development.
Although a newly created mandatory environmental course is a great idea, most schools
would have difficulty bringing this to fruition. A smaller-scale version should be
considered for this particular community college since it would be very easy to create.
The non-science course that was surveyed (College Seminar) is a course to help students
with their time in higher education. They are learning about the library and the resources
there; they are learning about food options, mental health services, school clubs,
organizations, and academic challenges they will face. One recommendation would be to
include in this curriculum some information about the sustainability department at this
school, the work they are doing, and why it is essential. Since this course is mandatory
for all first-semester students, it will increase their environmental knowledge at the start
of their time in higher education. For the school overall, I would recommend
presentations during the annual professional development training. This would be a great
way to deal with faculty directly and discuss improving the science curriculum and
adding interdisciplinary non-science topics that can add environmental issues to these
non-science classes. Giving examples to the faculty in the art, business, or education
departments on how they can specifically incorporate environmental issues into their
curriculum while showing them the students' advantage would be very beneficial.
Discussion on Future Directions of Research
First and foremost, the importance of higher education towards environmental
issues is paramount. Higher education needs to be where the students learn clear and
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factual environmental information. We now have a term called “fake news” that says it
all. This dissertation also listed numerous ways environmental education can help
students mentally, physically, and emotionally. However, it is more than that. Higher
education students are tomorrow’s leaders. They will be entering the workforce, creating
companies, running for office, and making decisions in no time. We need tomorrow’s
leaders to begin dealing with today’s environmental issues.
In order to provide community college students with the best environmental
education possible, we must understand their environmental attitudes right now. This
information is severely lacking, and correcting it needs to be a priority (Lopez,
2016). This current study is thefirst step in that direction; however, more is needed.
Specifically, I recommend that more students are surveyed with the NEP. The
environmental attitude needs to be known for more students. More data should be
available for students in science courses, specifically between students first entering the
school and students in upper-level science courses. This will allow us to begin
understanding what gains we are making. In addition, there need to be more students
surveyed outside of science, including other departments such as Art, Business, Nursing,
Liberal Arts and Education. Longer-term studies should also be considered. It is an open
question of whether the students' environmental attitudes at this community college
change between their first day and graduation. This data can inform schools’curricula and
help them increase the environmental knowledge of their students.
All of these suggestions fall under the umbrella of diversity. Overall, the students
in this study and in community colleges are more diverse than most four-year
universities. This is an important aspect. A student that lives in a less wealthy community
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and deals with more pollution and litter daily will view the environment differently than a
student that has traveled to a remote tropical forest. Although both students still need a
good environmental education, one “all-encompassing” environmental curriculum may
not work. Understanding local issues is important because they affect all students
directly, and more must be done to address them. However, understanding bigger global
issues are also important because they are a good reminder of our connection to the
planet. Introducing students from other non-science majors like business, education, or
liberal arts, brings us diversity. This is a much-needed part of the solution. We not only
need more science majors to know and care about the environment; we need everyone.
We need people of all ages, races, socioeconomic backgrounds, and beliefs. After all,
environmental issues will affect every person on this planet, regardless of the color of
their skin, education level, or neighborhood they live in. This diversity will bring together
many different ways to address environmental issues. Only then will we be able to
correct the environmental issues we deal with today.
Conclusion
Environmental issues like climate change, deforestation, and habitat loss are daily
media stories today. Even during the course of this study, there has been a presidential
election, where environmental topics like the Paris Accord, Climate Change, and a global
viral pandemic were in the news. Students in higher education need to have the
knowledge to understand these topics to act on them today and many years from now.
This study suggests that students in this community college are pro-environmental, which
is a great starting point. However, there is room for improvement. More research is
needed to better understand how to support community college students’ development of
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pro-environmental attitudes. Furthermore, more needs to be done to increase these
environmental attitudes.
I believe the next step for this school should be open conversations about goals
for environmental education. There need to be conversations among administration about
how much higher they would like the student's environmental attitude scores to go. There
need to be conversations with faculty to gather their input and suggestions towards
making these changes as successful as possible. Furthermore, there need to be
conversations with the students to make sure they understand the goals of this plan as
well. However, there needs to be a conversation for all these groups to determine what
they are prepared to do to make it happen. This school has done some things to improve
its environmental standing in higher education. This next step could be a game-changer.
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APPENDIX A
NEP Survey Instrument
On a scale from 1 (strongly disagree) to 5 (strongly agree), please indicate how much you agree
or disagree with the following statements:
Strongly
Strongly
Disagree
Agree
1. We are approaching the limit of the number of people the earth can support.
1
2
3
4
5
2. Humans have the right to modify the natural environment to suit their needs.
1
2
3
4
5
3. When humans interfere with nature it often produces disastrous consequences.
1
2
3
4
5
4. Human ingenuity will insure that we do NOT make the earth unlivable.
1
2
3
4
5
5. Humans are severely abusing the environment.
1
2
3

4

5

6. The earth has plenty of natural resources if we just learn how to develop them.
1
2
3
4
5
7. Plants and animals have as much right as humans to exist.
1
2
3
4
5
8. The balance of nature is strong enough to cope with the impacts of modern industrial nations.
1
2
3
4
5
9. Despite our special abilities humans are still subject to the laws of nature.
1
2
3
4
5
10. The so–called ‘‘ecological crisis’’ facing humankind has been greatly exaggerated.
1
2
3
4
5
11. The earth is like a spaceship with very limited room and resources.
1
2
3
4
5
12. Humans were meant to rule over the rest of nature.
1
2
3
4

5

13. The balance of nature is very delicate and easily upset.
1
2
3
4
5
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14. Humans will eventually learn enough about how nature works to be able to control it.
1
2
3
4
5
15. If things continue on their present course, we will soon experience a major ecological
catastrophe.
1
2
3
4
5
Age:
18 – 24
Gender:
Female
Ethnicity: White
Asian Pacific

25 and over
Male
Black
American Indian
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Hispanic
Other/Unknown

APPENDIX B
Permission to Use NEP Instrument
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APPENDIX D
IRB Renewal #1
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APPENDIX E
IRB Renewal #2
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APPENDIX F
St. Johns IRB Approval Letter

Federal Wide Assurance: FWA00009066
Jul 19, 2021 3:40:29 PM EDT
PI: Robert Fournier
CO-PI: Erin Fahle
Dept: Ed Admin &Instruc Leadership
Re: Initial - IRB-FY2022-19 Environmental Attitude of Community College Students in
Relation to Age, Gender and Race.
Dear Robert Fournier:
The St John's University Institutional Review Board has rendered the decision below
for Environmental Attitude of Community College Students in Relation to Age, Gender
and Race..
Decision: Exempt
PLEASE NOTE: If you have collected any data prior to this approval date, the data
must be discarded.
Selected Category: Category 4. Secondary research for which consent is not required:
Secondary research uses of identifiable private information or identifiable
biospecimens, if at least one of the following criteria is met:
(i) The identifiable private information or identifiable biospecimens are publicly
available;
(ii) Information, which may include information about biospecimens, is recorded
by the investigator in such a manner that the identity of the human subjects cannot
readily be ascertained directly or through identifiers linked to the subjects, the
investigator does not contact the subjects, and the investigator will not re-identify
subjects;
(iii) The research involves only information collection and analysis involving the
investigator’s use of identifiable health information when that use is regulated under
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45 CFR parts 160 and 164, subparts A and E, for the purposes of “health care
operations” or “research” as those terms are defined at 45 CFR 164.501 or for “public
health activities and purposes” as described under 45 CFR 164.512(b); or
(iv) The research is conducted by, or on behalf of, a Federal department or
agency using government-generated or government-collected information obtained
for nonresearch activities, if the research generates identifiable private information
that is or will be maintained on information technology that is subject to and in
compliance with section 208(b) of the E-Government Act of 2002, 44 U.S.C. 3501
note, if all of the identifiable private information collected, used, or generated as part
of the activity will be maintained in systems of records subject to the Privacy Act of
1974, 5 U.S.C. 552a, and, if applicable, the information used in the research was
collected subject to the Paperwork Reduction Act of 1995, 44 U.S.C. 3501 et seq.

Sincerely,

Raymond DiGiuseppe, PhD, ABPP
Chair, Institutional Review Board
Professor of Psychology
Marie Nitopi, Ed.D.
IRB Coordinator
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